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THE FROST CONTROL PROBLEM WITH SPECIAL 
REFERENCE TO BLUEBERRIES 


STANLEY JOHNSTON 
Section of Hohticultore 


The very destructive frosts of May 12-13, 1938, served to raise the 
question as to whether it would be profitable to attempt to control frost 
in blueberry plantations by one of various methods available. Infor- 
mation on this question has been gathered from many sources includ- 
ing investigators in frost control work and the U. S. Weather Bureau, 
state agricultural experiment stations, fruit growers, and commercial 
firms. 

Whether it is profitable to protect fruit plants against frost depends 
on several factors. The most important of these in Michigan are: (1) 
how frequently do injurious frosts occur, (2) can the damage from 
frost be prevented by one of the known methods of frost control, (3) 
what will be the cost of frost control in comparison with the value of 
the fruit saved. Fortunately, with blueberries, permanent injury to 
the plant itself from low temperatures doQs not need tf) be taken into 
consideration as it does for some fruits in certain places such as citrus 
trees in California or Florida. 

Frequency of Frost Injury 

Cultivated blueberries have j)roduced fruit at the South lla\eii 1^\- 
periment Station for 14 years and F^38 was the first in which any 
noticeable frost damage occurred. The next longest fruiting record 
in Michigan is at Dr. Keefe's Blueberry Plantation at (irand Junction 
where plants have been fruiting for nine years without apparent in- 
jury until 1938. 

Weather conditions in the spring of PM8 were unusual. Marcli was 
very warm, temperatures of 7(r to 75 ’ F. being common, and once 
reaching 80” F. This resulted in vegetation advancing prematurely. 
April was very dry. In fact the soil became so dry that small plants 
in nursery beds had to be watered, practically an unheard of thing in 
a month usually known for its liberal rains. F'arly May was also 
rather dry. This dry condition made the frost damage more serious 
as air heavily laden with moisture is an ad<led protection against frost. 
The blueberries were in full bloom when the frosts of May 12 and 13 
occurred and the temperatures ranged from 18” to 23” F. 

The exceptionally warm March in 1938 has already been referred 
to. According to 73 years of weather records (18(35) for Michigan, 
there has been only one March warmer than in 1938 and that was in 
1910, There have been five years (1878, 1894, 1903, 1910, 1921) in 
which th^ average temperature of March was as high as in 1938. 
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Though complete information is not available as to the extent of 
injury to fruits from frost during those years, it is apparent from 
available data that injury occurred to some, although the loss of vari- 
ous crops w^as not always complete. Other factors enter into the ques- 
tion such as the lack of rainfall in April 1938. A change to cooler 
weather in April, following a warm March, would conceivably lessen 
the chances of injury. It is possible, for instance, that blueberries 
would not have been damaged so severely in each of the years in ques- 
tion as they were in 1938. Howx'ver, if it is admitted that they would 
have been damaged severely in each of those years, it would mean 
that the frequency of severe injury would be 6 out of 73 years, or about 
once in 12 years. 


Methods of Frost Oxitrol 

Different methods of frost control are used, including heating, stir- 
ring the air by wind machines, and flooding. The latter is used in 
cranberry culture but probably would not be a generally satisfactory 
method with blueberries. Recently there has been considerable inter- 
est in the use of wind machines wliich are constructed by mounting 
high-powered motors and airi)lane propellors on platforms at various 
places in the orchard, or they are mounted on trucks which are driven 
up and down the rows. Though some a])parenlly favorable ret)orts on 
the use of these machines have been received from growers and com- 
mercial firms, they liave not been substantiated by trustworthy experi- 
mental data. U. S. Weather Bureau investigators do not have much 
confidence in those machines. According to tlieir reports, good ma- 
chines are very expensive, limited in the area they will protect, and 
they are not effective on nights wlien there is much “drift’' or move- 
ment of air. 

Workers wlio have had the most experience in controlling frost 
almost invariably recommend heaters of some kind, preferably those 
burning oil as a fuel. Heaters burning solid fuels such as petroleum 
coke or coal briquets will raise the temperature satisfactorily but arc 
more expensive to operate. There is one serious objection to oil 
heaters if used in thickly settled areas and that is the dense clouds of 
smoke and soot produced. It is probable, however, that they could be 
used one or two nights a year without arousing t(^o much objection 
from persons living nearl)y. 

All recommendations received from experienced investigators sug- 
gest the use of the lard-pail type of oil heater, it being the simplest 
and least expensive. The standard recommendation is to use 100 of 
these heaters per acre. All investigators contacted believed that cul- 
tivated blueberry plantations could be protected against frost success- 
fully, provided sufficient heaters were available and were properly 
handled. 

0>5t of Using Oil Heaters 

The following costs are estimates derived from information fur- 
nished by investigators with the U. ,S. Weather Bureau and prices 
furnished by commercial firms. 
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Table 1. 


Initial Coat of Equipment per Acre 

100 — If) qfc. lard pail hpAfprs (ja)j .8.') 

$85.00 

St/Orage tAnk space 

16.50 

Oil barrels, buckets, tank wagon, etc 

9 75 

1 lighting torch T. 

2.50 

1 thermometer 

3.00 

fi(M) cals, oil f400 firals. in hofifors — 200 in rpxnrvc*.) Cch 07.*) . 

45.00 

Lighting fluid 

1 

1.00 



$162.75 

Operating Costs per Acre 

Interest 6% 

Depreciation — 10^/f. on equipment 

1% on oil 

$9 77 
n.OK 
.40 


Lal)or (without firing) setting heaters in plantation, filling, taking up 

oil heaters, cleaning, storing 

Labor (with one firing) 

Oil (with one firing — average, 350 gals. .075) 

0.50 

$11.00 

23.25 

Cost per acre without firing. .... 

C^ost per acre one firing. ... . 

Cost per acre two firings 

1 

$28.41 

$50.16 

! 

1 

83 91 


NOTE: The amounts allowed for storage tanks, barrels, buckets and a tank wagon 
are figured for about a 4r)-acre unit. These costs per acre would be much higher if only a 
few acres were heated. 


I'hc estimated labor costs are based on work done in frost control 
operations in the Pacific Coast states where heatinj^: orcliards to pre- 
vent frost injury is a common practice. In some orchards, especially 
of citrus fruits, heating may be done several times a year. Consequently 
experienced labor is generally available. The situation in Michigan 
would be different as orchard heating has not been a common prac- 
tice ; moreover, owing to infrequency of damaging frosts, heating is 
not likely to become common. Consequently, experienced labor would 
not be available and costs would conceivably be higher through less 
eflicient labor. 

To handle properly the heaters on several acres of blueberries would 
require several men. Owing to the difficulty of assembling a crew of 
men living at various distances late at night when a frost is expected 
it would be almost necessary to keep several men at the plantation 
each night that a severe frost is indicated. Naturally places would have 
to be provided for them to stay*^ and they would have to be paid, even 
though they did not actually have to work during the night. This 
precaution might have to be taken two or three times during the 
blossoming season as no chances could be taken if the intention was to 
prevent frost damage by the use of oil heaters. 

Another possibility of increased cost would be in the owner’s doubt 
as to whether the frost on a certain night would be damaging to 
the prospective crop. Watching the temperature drop near the danger 
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point and at the same time being prepared to heat, the owner's tend- 
ency Avould be to take no chances but to light the heaters. No doubt 
they would be lighted on certain nights when heating would be un- 
necessary. This would not have to occur often to increase costs greatly 
over a 10-year period. 

Value of Fruit Lost by Frost 

The value of the fruit lost by frost is difficult to estimate owing to 
the variable amount of injury on plants of different sizes and fluctua- 
tions in market prices. The amount of injury to the crop in 1938 was 
apparently influenced to a considerable extent by the size of the plants. 
The blossoms on the large plants (5 to 6 feet high) were not injured 
.so much as those on smaller plants (3 feet high and lower). In fact, 
the large plants produced about two-thirds of a normal crop while 
the crop on the small plants was practically a complete failure. Prob- 
ably the blossoms on the large plants were not injured so severely 
as those on the small plants because most of them were above the 
coldest air next to the ground. The larger plants also more com]>letely 
shaded the soil, thereby preventing to a grea’ter extent the loss by 
radiation of heat stored in the soil. 

For the purpose of determining the loss of crop due to the frosts 
of 1938, the average yields of plants of the standard varieties prac- 
tically in full bearing are compiled in Table 2. 


Table 2. Yields of plants of standard blueberry varieties at the South Haven 
Experiment Station, 1935-38, inclusive. 


Year 

Average 
AR-tJ of 
IMautK 

Total 

Yield 

Avora^e 
Yield j>er 
Plant 
in Quarts 

Yield 
in Quarts 
on Acre 
lias IS 

1935 .... .... 

6 

.5,415 

2.14 

2,330 

1930 . . . 

7 

3,708 

1 46 

1 , .590 

1937 .... . . 

H 

9,107 

3 59 

3,910 

19.38 

9 

2,346 

,93 

1,004 


Total number of plants — 2,533 


Blueberry plants, like many other fruit.s, tend to bear a heavy crop 
one year and a somewhat lighter crop the next. For instance, the 

1936 crop (Table 2) was al>out 32 per cent lower than in 1935. The 

1937 crop was exceptionally large. If the same rate of decline had 
existed in 1938 under normal conditions the average yield per acre 
would have been 2,659 ejuarts in.stead of the actual average yield per 
acre of 1,004 quarts. The loss in yield of 1,655 quarts per acre between 
the anticipated and actual yield might all be attributed to frost, al- 
though it is likely, because of the exhausting effect of the heavy crop 
of 1937, that the yield in 1938 would have been lower than normally 
might be anticipated. 

Let us suppose that the Ivxperiment Station plantation had been 
protected against frost since 1925 when it first came into commercial 
production. The cost of this protection per acre would have been ap- 
proximately as follows: 
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13 years (1925-37, inc.) prepared to heat @ $28.41... $369.33 
Cost of firing heaters two times — May 12-i3, 1938. . . . 83.91 

Total cost of frost protection per acre $453.24 

It has been impracticable during the beginning years of our blueberry 
growing to keep accurate cost of production records on different por- 
tions of the plantation. However, it is estimated that the average profit 
per quart for the years 1934-37, inclusive, was approximately 10 cents. 
If it is postulated that the entire difference in yield of 1,655 quarts 
per acre between what actually was harvested and what might normally 
have been expected in 1938 was due to frost injury, the loss in profit 
would amount to $165.50 per acre. Average growing costs for 1935-37, 
inclusive, were approximately 10.6 cents per quart and this loss of 
$175,43 should also ])e added to the value of the fruit, making a total 
loss of $340.93 per acre for 1938. 

It has already been shown that the cost ])er acre of protecting this 
field against frost damage from 1925 to 1938, inclusive, would have 
been approximately $45.L24, or a loss of $112.31 per acre more than 
what would have been saved, provided no extra expense had been in- 
ctirred and heating operations in 1938 were successful. 

It should be emphasiz(‘d here that if the grower plans to use heaters 
to protect his prospective crop, he must have them in readiness to use 
every year, as no long-range weather forecasting is reliable enough at 
])rescnt to tell what year to expect a killing frost or within a given 
year what night to expect it more than a few hours in advance. 

It should also be made clear that the mere fact the heaters are 
in the field loaded with oil does not insure protection against frost. 
(Jood judgment must l)e used in determining when and how long it is 
necessary to fire the heaters. Efficient handling of the equipment is 
necessary for success. 

The cultivated hhH'herry produces its first crop of important size 
usually during the fourtli reason when an average of 1,000 cpiarts per 
acre may be expected. During the fifth year the yield may increase to 
1,5(X) quarts: in the .sixth to 1,800 quarts, and in the seventh perhaps 
2,(XX) quarts per acre may be exj)ccted. From the eighth year and there- 
after, average yields should range between 2,500 and 3,000 quarts per 
acre. 

Mention has already been made that small plants suffered a greater 
loss of their potential total crop than did large plants. Frosts as 
severe as those in 1938 might be expected to take practically all of 
the crop on plants four and five years of age and from 80 to 90 per cent 
of the crop on plants six and seven years of age. The question naturally 
arises, therefore, as to the advi.sability of heating the plantation during 
the fourth to seventh years when the occurrence of frost might cause 
nearly total loss of crop. This might be e.s})ecially serious if the plan- 
tation is young and has no large bushes wdiich might partially escape 
the frost. Heating might result in at least a partial crop, the sale of 
w^hich would return sufficient revenue to meet grow ing expenses. 

If protection is given the plantation only during the fourth to seventh 
years, inclusive, the cost of protection w-ould he somewhat higher, as 
the initial cost of the equipment w^ould have to be charged off over 
four years instead of ten. How^ever, as most plantations are developed 
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by successive plantings, it is likely that the equipment could be used 
for nearly the entire 10-year period over which the initial cost of the 
equipment could be charged off. In that case the cost of heating 
would approximate the figures already stated. 

Average production in a cultivated blueberry plantation during the 
fourth to seventh years, inclusive, should be about 1,600 quarts per 
acre. Growing costs have been estimated for 1935-37, inclusive, for 
plants of all ages at 10.6 cents per quart. (Growing costs include all 
costs except harvesting.) A total loss therefore, would mean a loss of 
$169.60 in growing costs plus about 10 cents per quart profit, or $160.00, 
making a total loss of $329,60 per acre. 

The cost of heating has already been calculated at $28.41 per acre 
if the heaters are not fired; $56.16 if fired once, and $83.91 if fired 
twice. The chances of getting a frost one year during this four-year 
period based on weather records would be one in three. It would be 
very unlikely that more than one frost would occur in this period. If 
we assume that one year like 1938 will be experienced during this time, 
it would be necessary to fire twice and not fire during the other three 
years. This would make the cost of protection for the four-year period 
total $169.14. If the one threatened crop was saved, the saving in money 
value would be $160.46. The question that must be decided by the 
grower is whether it is a good gamble to spend $169.14 to make a profit 
of $160.46 with the odds three to one against a frost occurring. 

Several factors must be taken into consideration before this ques- 
tion is decided. First, the lowest cost of protection has been taken 
assuming that the equipment could be used in other parts of the plan- 
tation over the futl 10-year depreciation period. Second, it is assumed 
that the crop will be a total loss. A partial crop would offset much of 
the gain from heating. Third, it is assumed that the heating opera- 
tions are successfully and efficiently carried out. 

This discussion is necessarily largely theoretical because of lack of 
actual experiments in frost control with blueberries here or elsewhere. 
However, the report is based on the best information obtainable and 
probably is reasonably accurate. On the whole it would seem that 
attempts to prevent frost damage in the average cultivated blueberry 
plantation in southwestern Michigan, with the best methods known to 
date, would prove to be unprofitable. If weather conditions should 
change and frosts become more common, it would probably pay to pro- 
tect blueberry plantations against possible frost damage. However, this 
is unlikely as records for more than a hundred years show that weather 
conditions do not vary much over a long period of time and what has 
happened before is likely to happen again. Development of some new 
and more eflScient method of frost protection which is less expensive 
might make it profitable to protect blueberries against frost damage. 

^ This report is based on conditions at the South Haven Experiment 
Station plantation as it has been in bearing longer than any other in 
Michigan. The next longest fruiting record in the state is at Dr. Keefe’s 
plantation near Grand Junction. This plantation came into commercial 
bearing in 1930. Frost damage in 1938 at Grand Junction and South 
Haven was about the same for plants of the same age and variety. 
Successful handling of heaters at Dr. Keefe’s plantation since 19o0 
would have resulted in the cost of heating and the saving in crop 
practically offsetting each other. 
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Ciiitursl Practices Useful in Preventing Frost Injury 

There is one common cultural practice that might be manipulated 
in such a manner as to give some added frost protection without extra 
expense and that concerns the time of starting cultivation in the plan- 
tation. Fruit growers, especially those raising peaches, have long argued 
as to the proper time to plow the orchard in the spring. Some have 
said that it could be plowed safely either before or after blossoming. 
Others have contended that one invited certain disaster to plow before 
blossoming because of increasing the chances of injury from frost. 

Experiments by the U. S. Weather Bureau’*' have shown that the 
temperature in an orchard is lowered by the presence of a cover crop 
amounting to 0.5® F. at a height of five feet above the ground, and 
1.3® F. at a height of ten inches above the ground. While this would 
be relatively unimportant in an orchard of tree fruits, it might have 
considerable significance with lower growing plants such as the blue- 
berry. 

Even greater differences in temperature over bare soil in a Lloyd 
George raspberry plantation and an adjacent meadow were found by 
investigators in England.’*"*' On two successive nights, the temperatures 
at a height of three feet over the bare soil in the raspberry plantation 
were 5® to 6.5® F. higher than over the adjacent meadow. It is also 
significant that most of the investigations were conducted in valley 
bottoms or places suspected of being frost pockets. 

The results obtained in these experiments indicate that plowing the 
blueberry plantation before blossoming might be helpful in reducing 
injury, especially in that zone from the surface of the soil to the 
three-foot level. As this is the height which would include the smaller 
plants whose crop was almost a complete failure in the frosts of 1938, 
a slight rise in temperature there on a frosty night might conceivably 
mean the difference between no crop and a partial crop. The lower 
portions of the larger bushes might also bear a larger crop. It is there- 
fore suggested that the plowing be done and possibly one cultivation 
completed just before blossoming. If the plantation is so large that 
there might be some question of completing the plowing before blos- 
soming, it would probably be better to plow plants from three to seven 
years of age first as they are more susceptible to complete loss of crop 
from frost injury. Plants younger than three years could be left until 
the last as they would not be in commercial production. 

Investigations by the U. S. Weather Bureau reveal that the tem- 
perature often falls several degrees lower at night over wet than over 
dry ground, because of the heat expended in evaporating moisture from 
the wet ground during the day. The New Jersey Cranberry and Blue- 
berry Experiment Station has reported greater loss from frost in the 
poorly drained portions of blueberry plantations. The blueberry plant 
is very sensitive to moisture conditions. It has been demonstrated 
that it can easily receive too much and too little water. If land is 
inclined to be too wet in the spring it should be drained by means of 
ditches that can be dammed if necessary to prevent too great loss of 
water later in the season. 

•Young, F. D.— "Frost and the Prevention of Frost Damage’ —U. S. Dept. Agr., 
Farmers' Bui 1588, (Revised) 1935. 

♦♦Cornford, C. E.— ‘Katabatic Winds and the Prevention of Frost Damage”— 
Quarterly Journal — Royal Meteorological Society, Oct. 1938. 
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The selection of varieties is also of importance in the prevention of 
frost injury. Records obtained after the frosts of 1938 indicate that 
Rubel, Rancocas, Adams, and Jersey are reasonably hardy varieties; 
they developed nearly two-thirds of a crop on mature plants. Pioneer 
plants of the same age produced about one-fourth of a crop, while 
Harding and Cabot proved to be very tender, producing only about 10 
per cent of a crop. 

As this discussion has primarily been concerned with the problem 
of preventing frost injury in the established blueberry plantation, no 
reference has been made to the selection of a site for blueberry grow- 
ing. The prospective grower in selecting his site should keep the pos- 
sibility of frost injury constantly in mind. Pockets or sharp valleys 
with surrounding hills nearby should be avoided. Wide, open areas 
with hills considerably removed and opportunities, if possible, for cold 
air to drain to lower levels, are desirable. 


THE RESISTANCE OF CERTAIN HIGHBUSH BLUEBERRY 
VARIETIES TO INJURY BY FROST 


STANLEY JOHNSTON 
Slction or Horticulture 

Plants of the improved varieties of the cultivated blueberry were 
first planted at the South Haven Experiment Station in 1923 and these 
plants fruited for the first time in 1925. New plantings have been made 
almost yearly since that time and fruit production has been very satis- 
factory. No noticeable frost damage occurred until the s])ring of 1938 
when two exceptionally severe frosts on May 12 and 13 during full 
bloom greatly reduced the potential crop. 

This occurrence offered an opportunity to observe the resistance of 
blossoms of a number of standard blueberry varieties to frost injury. 
Accordingly blossom counts were made on small branches of each of 
seven varieties. I'he counts on each variety were scattered as widely 
over the plantation as possible in order to avoid making all of them 
in some spot that possibly had been colder than others. After the fruit 
had set and the berries had grown to about three-fourths of their 
mature size a count was made of the number of l^errics developing on 
each of the small shoots on which the blossoms had been counted 
previously. The percentages of blossoms that had esca])ed frost injury 
and set fruit was then determined. The results are presented in Table 1. 

In his work on blueberry pollination Merrill* estimated that about 
an 80 per cent set of blossoms is necessary for a full crop. Data pre- 
sented in Table 1 show that the per cent of fruit set on the different 
varieties was considerably below this figure. Harding and Cabot were 
particularly susceptible to frost injury while Pioneer was only slightly 
better. 

♦Morrill, T. A. — Pollination of the Highbush Blueberry — Tech. Bui. 151, Mich. 
Agr. Exp. Sta. 1936. 
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Table 1. Percentages of blossoms remaining uninjured and setting fruit of different 
blueberry varieties following the severe ^osts of May 12-13, 1938. 


Variety 

Number 

HloBBoms 

Number 

Bernes 

Per Cent 
Developing 
Fruits* 

IlancocaB 

r>3r> 

310 

57.0 

Hubei. ... .... 

S()7 

462 

57.2 

Adarne 

A’sr* 

220 

50.6 

.Jersey 

r>80 

283 

48.8 

Pioneer. . . . 

652 

184 

28 2 

Harding. . 

668 

134 

20.1 

Cabot 

477 

51 

10.7 


♦'rhcw i^erceiitaRefl do«Hy approviinat*- thcHw* that ewcapod froflt injury at? most of those that did 
escape set arul matured fruit. 


The lilo.s.sonis counled were all on old plants, standing from four to 
six feel high. The crop was nearly a complete failure on smaller plants 
of the same varieties and on several thousand comparatively small 
seedlings. Probably the blossoms on the large plants were not injured 
so severely as tho.se on the small plants because most of them were 
naturally located higher and therefore farther removed from the cold- 
est air nearer the earth’s surface. The larger plants also more com- 
pletely shaded the soil, thereby preventing to a greater extent loss by 
radiation of heat stored in the soil. 

Following the frosts many blossoms showed unmistakable signs of 
injury within a few hours. The flowers turned dark brown and the pis- 
tils were black near the ])ase. Others, however, .showed only a moderate 
amount of browning and the pistils to all outward appearances were 
all right. To test whether these apparently moderately injured blos- 
soms would set fruit, counts were made on a number of them on plants 
of four dilTerent varieties. All uninjured and badly injured blossoms 
were removed. The results of this test are sliown in Tal)le 2. 


Table 2. Percentage of fruit set on blossoms showing a moderate amount of 
discoloration due to frost injury. 


Variety 

Number 

PloBHoms 

Number 

BerrieH 

Per Cent 
Set 

Pioneer ... ... 

01 

0 

0 0 

Hubei . . . . 

64 

.5 

7 8 

.lersey. . . 

.50 

0 

0 0 

Cabot 

54 

0 

0 0 


The data presented in Table 2 show that the blossoms having a 
moderate amount of brown discoloration were apparently injured suf- 
ficiently to prevent fruit setting entirely in the case of Cabot and Jersey 
and to reduce it to 7.8 and 9.9 per cent, respectively, for Rubel and 
Pioneer. 
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FLAVORING CHARACTERISTICS OF INDIVIDUAL 
COCOA VARIETIES 


P. S. LUCAS AND I. A. GOULD 
Section of Dairt Hdsbandrt 


Although the individual flavoring characteristics of particular types 
of cocoa beans are mentioned in a few texts, the character of the liquor 
from these beans when used unblended and unflavored in the ice cream 
mix has not been studied. Practically all cocoas and chocolates on the 
market are blends, made to the manufacturer's ideal of a standard 
commonly acceptable to the public.* The manufacturer has had in mind, 
perhaps, economy, color standards, and a product which is difficult for 
competitors to match. 

Causes of Quality Variation 

Soils, climate, elevation, precipitation and season are said to cause 
great variations in quality in beans from the same kind of trees from 
season to season. Whether these differences from year to year are 
great, whether the average differences between beans grown in vary- 
ing habitat are great or small, and whether the differences between 
beans from the same stock are greater than between those beans grown 
in different sections of the world are unknown to the ice cream 
manufacturer. 

Information is scarce, also, as to public preference for those qual- 
ities of chocolate which blend best with ice cream. However, attention 
has been given to the subject as applied to use in beverages, Whymper 
(3) being one to attribute lowered consumption of cocoa in England 
to the use of the stronger, more bitter chocolate grown in Britain’s 
African cocoa plantations. 

Description of Cocoa Beam 

Knapp (1) accepts Morris' classification of cocoa beans into two 
varieties, Criollo and Forastero, the former being much the better type. 
There are many sub-varieties of the latter. By some authorities a 
third distinct variety is added, Calabacilla, commonly considered in- 
ferior to Forastero. 

In this work seven representative varieties of cocoa beans were 
selected on the New York markets as follows: 


Variety 


Source 


1. F. F. Accra 

2. Arriba 

3. Superior Bahia 

4. Puerto Cabeilo 

5. La Guaira Caracas 

6. Sanchez 

7. Trinidad 


Africa 

Ecuador 

Brazil 

Venezuela 

Venezuela 

West Indies (strong type) (San Domingo) 
West Indies (fine type) 


♦Excepting coffee, the United States imports more cocoa than any other food 
product. In 1938 453,097,000 pounds valued at $20,139,000 were imported, and in 
1937, 619,051,000 pounds valued at $52,331,000. 
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These Leans are described by several authorities. 

1. Accra. Bywaters (2) describes the l)eans as dark brown to violet, 
with mildly acid to harsh letter flavor, used as a base chiefly in cheaper 
chocolates and cocoas. Whymper (3) describes them as Forastero- 
Amelonado varieties, carelessly fermented, of lowest quality on mar- 
ket — exceptiiifif possibly those from Haiti, often moldy, dirty brown 
in color, and harsh and bitter in flavor. 

2. Arriba. Knapp states that this variety possesses a fine strong 
flavor and characteristic aroma, but is unscientifically cured. By- 
waters states that it is the Forastero type, has an unique scented 
aroma and characteristic flavor impossible to obtain from other beans, 
is j)riced highly, but is often imperfectly dried, making the beans sub- 
ject to mohl. \Vhym})er classifies it as the Forastero type, rich dark 
brown in color, often incompletely dried, friable, and possessed of a 
sweet, fine scented flavor. 

3. Bahia. Knapj) d<‘scribcs the Bahia as not so fine as the Arriba, 
but better fermented. Bywaters states it is about like Accra, of Foras- 
tero origin, improperly dried, graded, and cared for, brown to violet in 
color, the best grades commanding a high ])rice. Whymper describes 
it as very ordinary and iminterestmg, smi)ky red lu'own to brown violet 
in color, clayed, poor, bitter, and often harsh in flavor. 

4. Puerto Cabello, according to Bywaters, is of the very desirable 
C'riollo tyj)e, rich brown in color, possesses a sweet flavor, and varies 
greatly in (jualily ; and, according to Whymper, should l>e the finest 
Criollo and the best cocoa grown in the world but that other varieties 
are sometimes included in this grade. 

3. La Guaira Caracas. Knapj) believes this variety — Criollo type — 
the finest cocoa grown; liy waters classifies it as the Criollo variety, 
j)ale to deej) brown, invariably clayed, and having a strong, agreeable 
taste; and, Wlnmper states that it is almost entirely of Criollo origin, 
lower j)riced than Puerto C’abello but of very fine quality with fine lull, 
sweet, nutty, and pronounced chocolate aroma. 

f). Sanchez. Knaj)]:) asserts that this type cocoa is little appreciated in 
Europe, the bulk being exj)orted to America, and that a fair proi)ortion 
is inferior; Bywaters states that it is sometimes classified as Sainama, 
is deej) violet in color, and, in flavor, poor and bijtter ; and, Whymper 
states that it is clayed, which gives it a brilliant dark brown to purple 
color, but that it has a poor, uni)leasant, bitter flavor. 

7. Trinidad is regarded by Knapp as a very uniform cocoa, scien- 
tifically cared for, and long known for its excellence ; by By waters as 
of Forastero origin, claying prohibited by law', red browm, uniform, and 
of high quality ; and, by Whymper, as entirely of the Forastero variety, 
most uniform of all cocoa, red browui, subject to mold, slightly bitter 
but having fine chocolate flavor, and second only to Ecuador cocoa. 

The foregoing descriptions are entirely by English Avriters and prob- 
ably reflect British taste in this respect. 

The quality of these varieties might be rated as folloAvs as given by 
the foregoing authorities. Other significant data are also given. 
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Table 1. Arerage quality, production and price of cocoas. 


Variety 

Quality Rating 

Production 

Price 

N. Y. Market 
May 4, 1030 
(cents) 

1. F. F. Accra 

Sixth 

First 

4.5 

2. Arriba 

Third 

Fifth 

B.O 

3. Bahia 

Firth 

Second 

4.5 

4. Puerto Cabello 

First 

Sixth 

12.0-18.0 

5. Caracas .... 

Second . 

^venth 

10.0 

0. Sanchez 

Seventh 

Third 

4.1 

7. Trinidad 

Fourth . . 

Fourth 

7.5 


Flavor 

Whymper has found that roasting removes much of the vinegary 
flavor, but that, generally, the darker the color the more bitter the 
flavor. The flavor of commercial chocolate and cocoa, however, is in 
many cases modified by the addition during milling of vanillin, essen- 
tial oil of almonds, cinnamon, cassia, ginger, tolu balsam, and other 
materials. 

Trials with Chocolate Varieties 

In these trials involving the flavoring characteristics of beans, the 
seven varieties mentioned were procured on the New York market 
and processed and milled separately through the cooperation of Runkel 
Brothers, Inc, These chocolate liquors were analyzed for ash, fat, 
and pH. They were homogenized into ice cream mix at varying rates 
and the samples numbered and served to consumers with the request 
that these persons place the samples by number in order of preference. 

The mix was prepared from 40.0% cream, 4.0 % milk, skimmilk 
powder, sugar, and gelatin. This mix tested 11.92 per cent fat, 10.06 
per cent serum solids, 37.17 per cent total solids, 15.02 per cent sugar, 
and 0.2 per cent gelatin. The mix was divided into seven equal parts. 
To each part was added a diflferent variety of chocolate liquor in rates 
varying from 1 to 2^2 pounds for 43 pounds of the mix. The mixture 
was then pasteurized, homogenized, aged for 24 hours, and frozen. 

Ash Analysis 

Ash content has been considered as an indication, to an extent, of 
the amount of earth left on the shell. However, the importation of 
clayed cocoa beans is at the present time prohibited in the United States. 
Whymper states that ash varies from 2.71 to 8.73 per cent. With im- 
provements made in cocoa bean handling it would be expected that 
ash content today would be more uniform than that reported by the 
author mentioned. The same writer cites analyses for cocoa fat in 
the roasted beans as varying from 37.63 to 52.09 per cent. 

The percentages of a.sh found in the chocolates were as follows : 


Table 2. Percentage ash in seven chocolate varieties. 


Variety 

Accra 

Arriba 

Bahia 

P. CabeUo 

C^aracas 

Sanchez 

Trinidad 

Ash (Per cent) . . . 

3.56 

2.65 

m 

3.27 

3.51 

2.74 

8.47 
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These values are remarkably uniform and would indicate that claying 
during curing may be much less frequent than at the time of the writers 
previously cited. Caracas, mentioned as being invariably clayed, has 
the same ash content as Trinidad in which claying is prohibited by law. 
Sanchez, which was mentioned as often being clayed, is second lowest 
in ash of all varieties tested. 

These results not only indicate that amount of ash in these examples 
plays no part in flavor but also that no appreciable amount of alkali was 
added for *‘Dutching** or for neutralization of acid. No attempt was 
made to analyze the ash, although particular minerals present conceiv- 
ably could affect the taste. 

pH Determinations and Fat Content 

Usually during the processing of cocoa beans the pH is adjusted 
to a predetermined standard. The pH values and the fat content of 
these samples follow: 


Table 3. pH and cocoa fat content for each Tariety. 


Variety 

1 pH 

Cocoa Fat 
(per cent) 

1 . Accra ...... 

5.67 

54.95 

2. Arriba .... 

5 86 

52.80 

2. Babla 

5.30 

53 85 

4. Puerto Cabollo . 

5 65 

61.31 

Caracas . . . 

6.41 

51.85 

6. Sanchez . . 

6 0.3 

51.62 

7. Trinidad .... 

.5.97 

52.92 


All pH determinations were made on 10 per cent suspensions in 
water using the quinhydroiie method. The results are suggestive not 
only as showing the degree of acidity in natural, untreated chocolate 
liquors but because they correlate approximately, though not sig- 
nificantly, with flavor. 

Fat analysis was made by the official method (4). The results show 
that all of the beans used were very similar in cocoa fat content and 
would leave little choice so far as increasing mix fat composition is 
concerned. 

Viscosity 

Mixes containing different chocolates were checked for viscosity 
despite the fact that different chocolates could be expected to have 
little, if any, effect on this factor. Results were so erratic that it is 
believed no conclusions should be drawn. 

Public Preference for Chocolate Varieties 

Samples of these different chocolates made into ice cream and desig- 
nated only by number were given to 297 consumers of ice cream, 
chiefly students and faculty members, with the request that each care- 
fully place the samples for flavor in order of preference. It is very 
questionable whether even a majority of the samples were carefully 
judged, and herein lies the most questionable value in any consumer 
preference test, especially where the product like ice cream is such 
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a popular favorite. Much critical judgment is lost or given scant atten- 
tion in the pleasure of consuming. Second, it is doubtful if the average 
consumer, untrained in distinguishing between slight differences in 
flavor, is able to note sufficiently the existing differences. Also, it is 
the experience of ice cream manufacturers that in too many cases the 
public is likely to mistake quantity of flavor for flavor quality. Most 
manufacturers believe in supplying what the consumer wants, rather 
than educating him to an ideal flavor. 


Table 4. Consumer ratings for chocolate varieties. 


Sample No. 

(’onoa Variety 

Average 

WniKhtod 

Rating 

riacitip: 

A <' 0 «p tod 
Expert 
Rating 


A(,cra 

S S2 

f) 

6 


Arriba 

^ 17 

7 

3 


Hahia 

4 10 

3 

r> 


PiH^rto Oabello 

4 4r> 

2 

1 


f 'araoa«? , 

3 74 

0 

2 


Sanoh<‘z 

• 4 JO 

4 

7 


Trinidad 

4 r>r> 

1 

4 


If the commonly accepted rating of experts is compared with that of 
the public, the results are as follows: Puerto Cabello ])lace(l first by 
experts was placed second by the public; Caracas placed second by 
experts was placed sixth by the public; Arriba was third by experts, 
seventh by the public; Trinidarl fourth and first respectively; Bahia 
fifth, and third; Accra sixth and fifth; and Sanchez seventh and fourth. 
With the exceptions of Puerto Cabello and Trinidad, the jiersons sam- 
pling these varieties appeared to j)refer a rather strong, slightly bitter 
type chocolate in ice cream. 

Experienced judges also scored the samples. In all, 26 scorings arc 
averaged in Table 5. 


Table 5. Experienced judges’ ratings. 


Sample No 

< Chocolate Variety 

\ vera'^o 
\V«i jilted 
llatinfjH 

1 

I 

Placing? 

I'XfKTt 

Acccptotl 

Ratini' 

Public 

Placirijf 

1 . . 

Accra 

4 20 

4 

6 

r. 

2 

Arriba . . . , | 

4 ir> 

r> 

3 

7 

3 . . , 

Rahia i 

r, 77 

1 

.*> 

3 

4 

Puerto Cabello 

5 73 

2 

1 

2 


Caraca.*? . . . 

3 S4 

0 

2 

0 

6 

Sanchez . . j 

3.08 

7 

7 

4 

7 

1 

Trinidad ... 

5 19 

3 

4 

1 


In general, it will be seen that the experienced judge placings follow 
rather closely those of the public, preference being shown in the main 
for the stronger chocolates. In both cases, Puerto Cabello, reputed to 
be a delicate chocolate bean of the desirable Criollo type, was deemed 
excellent. 

The experienced judge score included criticisms. Accra was char- 
acterized variously as good, slightly bitter, licorice, strong, not rich, 
bitter, brackish ; Arriba as good, but lacking in flavor and character ; 
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Bahia as good, superior, mild, and pleasant; Puerto Cabello as very 
good, rich, and very slightly woody; Caracas as not typical, smoky, 
strong licorice, smoky and slightly burned; Sanchez as peculiar pink 
color, scorched, lacking true chocolate flavor, lacking flavor, foreign 
flavor, woody, and off flavor ; and Trinidad as very slightly licorice, 
slightly burned, mild, superior, and very good. 

Summary 

In an effort to measure the preference of the public for chocolate 
flavors peculiar to particular varieties, ice creams of identical com- 
position were flavored with chocolates prepared from one variety of 
bean without the addition of other varieties or extraneous flavoring 
extracts. They were also analyzed chemically. 

Ash and fat content of all varieties used were very nearly identical 
but variations occurred in the pH. 

Public preference for flavor of chocolate varieties in ice cream would 
seem to incline to the stronger varieties of beans having chocolate 
flavor of the bitter type. As is the case with maple-flavored ice cream, 
a stronger flavored maple than the ordinary grade is necessary to show 
through the dilulent action of the ice cream mix. So with chocolate 
ice cream, the milder flavors may be so subdued by the ingredients of 
the mix that the stronger varieties are necessary to impart desired 
flavor. Chocolate in beverages is not subjected to such handicaps. To 
avoid seasonal clianges in flavor and to provide color and the desirable 
effects of more than one type of bean, the practice of manufacturers in 
blending several varieties of cocoa beans to produce a brand suited 
to specific use seems amply justified. In general, it may be said, that 
in processing, the purpose of supplying body, flavor, and color by using 
particular varieties adapted to each, some sacrifice of one or more of 
these properties may be necessary. 
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THE PRESENT STATUS OF ARTIFICIAL 
INSEMINATION 


C. L. COLE 

SncTioN OF Anim\l Husbandry 

The increasing- use of artificial insemination of livestock in Russia 
and continental Europe during the last few years has helped to stimu- 
late a great interest in this method of breeding throughout the United 
States. 

The idea is not a new one, but the methods now being used are en- 
tirely different from any previously tried. The Russians, prompted by 
necessity, were the first to develop proper technics and organizations 
for the practical utilization of their methods. From there, interest has 
spread and research has been initiated in nearly every livestock country 
of the world. Sufficient progress has been made so that in many in- 
stances profitable use of artificial insemination can now be made ; it is 
being used extensively in the large governmental breeding centers in 
Russia. Cooperative dairy associations in Denmark and elsewhere arc 
using the method with marked success. 

In the United States, the first breeding unit was organized in Minne- 
sota in 1937, largely on an experimental basis. In May 1938 New Jersey 
organized a farmers’ cooperative breeding society with 102 dairymen 
entering 1,050 cows. The results were so satisfying that the organiza- 
tion has grown rapidly and at present more than 4,500 cows are being 
bred artificially in that state. Two active organizations have been oper- 
ating in New York since November 1938 and plans are under way for 
the organization of additional breeding ccnter.s. 

Wisconsin has two operating units and Michigan, Missouri, Nebraska, 
California, Mississippi, Maine and others arc operating units or working 
on the problems of artificial insemination. 

There arc a number of ways in which artificial insemination may 
prove useful to the livestock industry, but it can never be expected to 
be a panacea for all the ills of the industry. It will not cure all the 
breeding troubles now being encountered. 

(1) It will, however, make it possible to evaluate a young sire 
earlier in hi.s life than is possible by regular breeding. One of the prac- 
tical problems in animal breeding is proving sires early enough in life 
so that the information may still be used to discard the poor sires be- 
fore they have done too much damage and to utilize fully the good 
ones while they are still potent. 

Through artificial insemination the service of a bull or ram may be 
extended 10 to 12 times and a stallion 3 to 4 times. This is possible 
because a single ejaculate can be diluted and divided so that from 5 to 
20 females can be inseminated with one ejaculate. Through proper 
organization, it will be possible to inseminate one or two females in a 
large number of herds. In this way, a true random sample of a male’s 
ability as a sire will be obtained and a large sample will be obtained on 
the first crop of offspring. 
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(2) A second use closely identified with the first mentioned is the 
increased use that can be made of proved sires. This will be realized 
both by the fact that they can be proved while still young and by the 
greatly increased use that can be made of those sires once they are 
proved. 

(3) Valuable sires that because of a physical handicap (such as size, 
age, or a crippled condition) cannot make a satisfactory service, may in 
many cases be used successfully with artificial insemination. 

(4) Artificial insemination can also be a helpful instrument in dis- 
ease control, 

(5) Breeding efficiency may be increased where vaginal infections 
are prevalent. 


Limitations 

Some of the limitations of artificial insemination are : 

(1) The work is time-consuming, and a well-trained operator is 
required. It is, therefore, apparent that the service cost per female 
may be as great as with direct mating. 

(2) Some special instruments and equipment are necessary but they 
need not he expensive. 

(3) The instruments must be kept immaculately clean or infection 
may be widely distributed. 

(4) WHien semen is transported, care must be taken to guard against 
the spread of certain diseases. 

Several methods have l)een developed for the artificial collection of 
semen and probably two of them stand out as being of the greatest 
value. 

(1) Ihe artificial vagina for collection with normal vigorous males. 

(2) Massage of the ampullae for collection from males that are 
crippled, slow or in any wa> physically handicapped. 

Of the many instruments developed for the insemination of the 
female, probably no one group stands out, although the author favors 
all Pyrex glass equipment because of the ease with which it is stertilized. 

A great deal of work has been done in the way of developing solu- 
tions for diluting semen and methods of storage. Up to the present 
time, satisfactory advance has been made and sheep s])erm may be kept 
fertile for several days. Work is in progress so that very soon we may 
expect to be able to preserve cattle and horse sperm for as long a 
period of time. 

At the present time, it is possible to preserve cattle sperm for a long 
enough period of time so that breeding organizations can function 
efficiently. 

Enough trials in Russia, western Europe, and the United States have 
been conducted to demonstrate that artificial insemination not only is 
workable but practical. To use it successfully and most effectively 
some cooperative type of organization is usually necessary. For the 
larger operators in this country, cooperative organizations will not be 
necessary, but if the average farmer is to get the benefit of superior 
germ plasm, then organizations seem to be essential. 

Artificial breeding probably has its greatest iwssibilities in the cattle 
and horse industries, although it may eventually serve a purpose with 
Other types of livestock. 
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In communities where a large number of cattle are located in a rather 
small area, community farm projects or organizations of small breeders 
probably offer the best opportunities. Artificial insemination will not 
replace the herd sires on large dairy farms, but in time it may replace 
the sires in small herds as well as give the small breeder an opportunity 
to obtain the use of a proved sire of outstanding transmitting ability. 

The actual procedure involved in the collection of semen and in- 
semination of females is neither extremely difficult nor involved, but 
certain definite knowledge and precautions are necessary. Therefore 
some control and regulatory measures seem to be advisable. If the work 
is done carelessly or by persons not trained in the technics, it is possible 
and probable that diseases may be spread and injuries to either the male 
or female may occur. Breed associations are now formulating plans to 
regulate the registration of animals produced as a result of artificial 
insemination. 

Summary 

Artificial insemination has been developed to the point where it can 
serve the livestock industry. It presents a solution to the proved sire 
problem by offering a method whereby a sire may be proved more surely 
and at a much younger age and when he is proved his use may be in- 
creased from 10 to 12 times. 

In addition, artificial insemination presents the livestock breeders 
with the possibilities of building superior strains of livestock around 
a proved sire so that large populations may be built up that are carrying 
the same superior germ plasm. 

It seems likely that breeders can anticipate rapid progress from the 
future use of artificial insemination as they become organized so as 
to use it efficiently, but we cannot expect its use to be a cure-all for 
every breeding trouble. It can only serve as a very useful tool to the 
livestock industry and when used as such may well become a factor 
in the most rapid improvement in the great mass of livestock that has 
ever been known. 


A SURVEY OF MICHIGAN MASTER BUTTERMAKERS 
CONTEST FOR 1937-38 


J. M. JENSEN 
Section of Dairy Husbandry 

Michigan is one of the larger butter manufacturing states, now rank- 
ing fourth in quantity output with a production record for 1937 of 
82,167,000 pounds. This butter is made in 250 creameries of varying 
size. There are 38 creameries each making more than 500,000 pounds 
of butter annually. These 38 creameries make 65 per cent of the butter. 

In order to stimulate interest and skill in buttermaking technique, 
as well as to further improvement in quality and economy, an efficiency 
contest has been sponsored cooperatively by the State Bureau of Dairy- 
ing and the Dairy Extension Service of Michigan State College. This 
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contest was begun in 1928 and for 10 years was conducted on the basis 
of comparative skill in judging, in the analysis of the product, and in 
the control of composition. From 30 to 60 creameries have been entered 
in this contest each year. However, because of the contest features, 
several entrants withdrew when they believed that they no longer were 
in position to be among the winners. 

Results are herewith presented on the butter entered in this Michigan 
Master Buttermakers Contest for one typical year, 1937-38. 

Procedure of Conducting Contest 

Twelve S-pound cartons of butter were submitted to the Dairy Ex- 
tension Service of Michigan State College by each entrant during the 
contest. The butter was judged and scored for flavor, body, salt, and 
color by a committee of two or three judges. The biittermaker's grade 
on scoring was the difference between his score on the butter and the 
official score of the committee. 

Prior to the submission of the sample, the bnttermaker analyzed the 
butter for fat, moisture, salt, and curd. Upon the receipt of the butter 
at the College, it was analyzed by the Office of the Agricultural Chem- 
ist, State Department of Agriculture, I^ansing. Again, the buttermaker’s 
grade on analysis was the difference between his analysis values and 
those obtained by the Agricultural Chemist. 

The third feature of the contest involved the control of the composi- 
tion of the butter. During this period, a maximum moisture content 
in the butter of 15,9 per cent was arbitrarily used as the standard. The 
buttermaker attempted to standardize the moisture content of his but- 
ter to this value. The deviations of his actual values from this standard 
constituted the buttermaker's grade in this connection. 

In addition to scoring and analyzing the samples of butter submitted 
in the contest, yeast and mold determinations were also made by plat- 
ing the sample on acidified malt agar. The yeast and mold re.sults were 
not used in arriving at the buttermaker's grade, but w'ere returned to 
the buttermaker as a means of informing him of the sanitary quality 
of his butter. 

Results of Contest 


Score of Butter 

A total of 328 lots of butter were judged and scored during the 
1937-1938 period. The distribution of the scores of this butter is shown 
in Table 1. 

This table show's that the bulk of the samples fall w'ithin the range 
of 88.5-91, w'ith 241 samples or 73 per cent of the total scoring wdthin 
these values. Fifty-two per cent of the samples scored wdthin the range 
of 88.5-90, w hereas 91 samples, or 28 per cent, scored above 90. 

The quality of the butter, to some extent, appeared to be related to 
the size of the creamery. The score of the butter in relation to cream- 
ery output w\as determined for 25 creameries that completed the contest 
by sending in the 12 required samples. These results are presented in 
Table 2. 

It is apparent from Table 2 that the average score of butter, when 
based on pounds made by the contributing creameries is higher than 
w’hcn only the scores arc averaged, as was done in Tabic 1. The 
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Table 1. Distribution of scores of butter in Michigan master buttermakers 

contest, 1937-38. 


Score Hangs 

Number of 
Samples 

Per Cent 
Distribution 

Over 92 0 .... 

4 

1 

91 5-92.0 

19 

6 

90 5-91.0. , . ... . 


21 

89.5-90 0 ..... 

7« 

23 

88 5-89.0. ... ... 

97 

29 

87.5-88.0. . . 

45 

14 

87 . 0 and below . .... ... 

19 

0 


Avcrasro Srorj . ...... 89 6 


creameries making from 500,000 to 1,000,000 pounds had the highest 
scoring butter, with a weighted average of 90.6. 

Nine creameries making over one million pounds annually had a 
weighted average score of 90.2, while 10 creameries making from 
100-300 thousand pounds annually had a Aveightccl average score of 89. 


Table 2. The relation of the quality of butter to the creamery output. 


Size (Annual Production in Pounds) 

Number of 
Cl^ameries 

Butter 
Production 
per Annum 
(Pounds) 

Average 

Score 

Over 1,000,000 

0 

21 ,337,721 

90.2 

500,000 to 1 ,000,000 ... 

3 

1.575,475 

90.6 

300,000 to 500,000 . . . 

3 

j ,081 ,336 

89 6 

100,000 to 300,000 

10 

1 ,991,123 

20.0 


Weighted averajja score ba.sctl on pounds o* butter. . . . .... 90 1 


Buttermaker’s Ability to Score Correctly — As previously explained, 
the ability of each butterniaker to score his own butter was measured 
by comparing his score with that of the committee of judges. The 
results show that the buttermakers vary widely in this respect. This is 
illustrated by Table 3. 

The results presented in this tabic show that a few of the contest- 
ants were capable of scoring remarkably close to the official score; 
i.e., deviating on the average not more than 0.5 points, whereas there 
were also a few who were decidedly poor in this respect, averaging 

Table 3. Ability of buttermaker* to score butter. 


Avorage Variation from OfWcial Bcoro 


Number of 
Buttormalmrs 


0 . 6 points and lf38^ . , 
0.51 to 1.00 . . . 

1.01 to 1. .50 

1.61 to 2.00 

Over 2 00 . . . 


3 
13 
16 

2 

4 
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more than l.S points from the official score. Slightly more than one- 
third of the 38 contestants scored the butter on the average within one 
point of the correct score, whereas there were an equal number whose 
scores deviated within the range of 1.01 to 1.50 points. 

Analysis of Butter — ^The four major constituents of butter concerned 
in the analysis of butter by the buttermaker, and also involved in the 
control of composition are the milk solids-not-fat which are, for con- 
venience, classed as “curd,*’ the butterfat, the salt, and the moisture. 
The buttermaker usually attempts to control the fat content of the 
butter indirectly by controlling the amount of curd, salt, and moisture. 

Curd Content of Butter — ^The average curd content of the 328 samples 
of butter was 0.72 per cent, and 68 per cent of the samples contained 
between 0.6 and 0.8 per cent curd. Only 12 samples were found to 
have a curd content exceeding one per cent, with the highest in- 
dividual sample containing 2.95 per cent. 

When attention is given to the average curd content of butter sub- 
mitted from any one creamery, the results show that only two butter- 
makers submitted butler averaging more than one per cent. These 
results are presented in Table 4. 


Table 4. DUtributien of average curd content of butter submitted in matter 
butternudeert coniett, 1937-38. 


Average Curd Content (Per Cent) 

Number of 
Contestants 

Less than 0.^ . 

0 

.5 to .6 . 

4 

.6 to .7 .... 

13 

.7 to .8 

13 

.8 to .9 

4 

.9 to 1,0 

2 

X . 0 and over ... .... .... 

2 


This table shows further that 30 of the 38 contestants submitted 
butter averaging not more than 0.8 per cent curd. 

Salt Content of Butter — Uniformity of salt content in butter is de- 
sirable from the standpoint of uniform composition and public demand 
for butter of certain salt ta.ste. Variation to a high degree was found 
in salt content of butter from the same creameries. These variations 
from the extreme high to the extreme low are shown in Table 5. 

Only 9 buttermakers maintained a variation in salt content of less 
than 0.5 per cent, while 23, or 60 per cent, permitted salt variation in 
their butter in excess of 1 per cent. 


Table S. Vaiiatioo in salt content of butter submitted by the same contestant. 


Variation (Per Cent) 

Number of 
Contestants 

0 to OS 

9 

* 5 to 10 . • • 

0 

1*0 to 15 

14 

1.5 to 2 0 

5 

Over 2 0 * 

4 
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Table 6. Distribution of salt content of butter submitted in master 
buttermakers contest, 1937-38. 


Salt Content (Per Cent) 

Number of 
Samples 

Less than 2 . . . . . .... .... 

14 

2 to 2 .5 

5« 

2.5 to .3 0. . 

107 

3.0 to 3 5 ... . . . . 

62 

3.5 to 4 0 ... . 

19 

4 and over ... ... 

7 


The average salt content of all the butter analyzed was 2.80 per 
cent. The variation of salt content ranged from 1.09 per cent to 4.70 
per cent. Table 6 shows the distribution of salt content of the butter 
analyzed. 

Apparently most contestants desired to incorporate from 2.5 to 3 
per cent salt in their butter. Approximately one-half of the samples fell 
in this group. It would seem that those samples containing such high 
amounts as to be above 3.5 per cent or such low* analyses as less than 
2 per cent are due to faulty workmanship in butterniaking. 

Moisture Content of Butter — At the time this portion of the contest 
was being conducted, Michigan’s butter was under a double standard 
which regulated fat and moisture. According to this standard, the 
))utter must contain not less than 80 per cent fat and not more than 16 
per cent moisture. Butter which was sent to out-state markets was 
regulated to conform to the Federal standard of 80 ])er cent fat. Con- 
testants from a few creameries whose butter was largely sold to out- 
of-state markets submitted a moisture standard to which their butter 
was to conform. 

The moisture content of butter sent in for analysis during 1037-38 
varied from 13.65 per cent to 19.78 per cent, with an average for all 
328 samples of 15.95 per cent. Table 7 shows the distribution of mois- 
ture analyses of these samjdes. Since most of the contest entrants were 
endeavoring to make butter containing 15.9 per cent moisture the bulk 
of the analyses should be expected to be close to that figure. Two 
hundred and twenty-five samples were in the 15.5 per cent to 16.5 
per cent range and were approximately within 0.5 per cent of the mois- 
ture percentage they sought to incorporate. Recklessness in moisture 
control was apparent in 46 samples testing more than 16.5 per cent ; 


Table 7. Distribution of moisture analyses of butter entered in Michigan master 
buttermakers contest, 1937-38. 


Moisture CJoutent (Per Cent) 

Number of 
Safiiples 

Less 

than 

14 0... 


2 

14 0 

to 

14.5 .. 


5 

14 5 

to 

15 0.... 


IH 

16.0 

to 

15 5 . . 


32 

15.5 

to 

16 0 ... 


n« 

16 0 

to 

16 5 


107 

16 5 

to 

17.0... 


37 

17.0 

and 

over 


9 
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Table 8. Moisture control ability of buttermakers. 


Averuifo Per (’mit Dlffertnow from 15 9 

Number of 
( ^oriteetants 

than 2 .... . 

r> 

2 to 3 . , , . . 

10 

3 to 4.. .... 

6 

4 to r>. 

r, 

5 to 6 

4 

.6 to 7 . 

4 

.7 to 8 . 

3 

Ov*^r 8 . 

1 


whereas other lots, too low in moisture content, showed failure on 
the ])art of the butterniaker to make full use of buttcrfat. 

The ability of the contestants to control the moisture content to a 
fixed value is further illustrated by Table 8. Five contestants averag^ed 
less than 0.2 per cent from 15.9 per cent, while 10 others averaged less 
than 0.3 per cent. This sliould be considered excellent workmanship. 
Twelve contestants had average moisture variation in excess of 0.5 
])er cent, with one individual in excess of 0.8 per cent. These varia- 
tions seem unnecessarily high. 

Fat Content of Butter — .\s noted j)reviously, the control of moisture 
and salt, and a definite knowledge of the amount of curd makes it 
])Ossible for butterniaker^ to clo.sely control the fat content of the 
butter. The results of the study of the fat content of the butter 
submitted in the 1937-38 contest are shown in Table 9. 


Table 9. Fat content of butter in master buttermakers contest. 1937>38. 


No of sjiiriplos nnalv:t‘<l 

No, of HumpleH over SO ' } fat 

No. (»f taiinploiMostuitf mul^T SO* . ful . . 

No. of . 

No of cotit(»Ktarith with all HaiMph*^ o\<‘r HP', ful 
fut of all «aiuplr« 

fat tci't of all Haniphv tPi'.tinji: over 80 ' ; fat 
.Vvera«^<* fat teint of all Haiiiplra in.tim: undor HP*; ful 
Avmif?** fat teat of coiitfst ant sumploh with all butter oM*r HP*' fat 


;J2S 

r.9 

38 

16 

KO 50 
SO 77 

79 13 

80 80 


lughty-two per cent of the samples wcvv found to contain more than 
80 ])er cent fat, wherea> 18 per cent of the samjiles contained less 
than 80 per cent and would be classed as illegal butter. Sixteen butter- 
makers, or less than 50 ])er cent of the contestants, submitted samples 
all of which were above 80 ])er cent fat. 

The average fat content of all of the sam])les analyzed was 80.5 per 
cent, whereas the sanijiles testing above 80 per cent fat averaged 80.77 
per cent fat. The average fat test of 59 samples testing under 80 per 
cent fat w'as 79.13 per cent. The fat content of butter of the 16 con- 
testants who had no butter lielow 80 per cent fat was 80.80 per cent. 

Ability of Buttermakers to Analyze Butter Correctly — One prereq- 
uisite of a good butterniaker is that he be able to analyze butter 
correctly. This is necessary if he is to control properly the composi- 
tion of the butter. Therefore, since this is an important angle, the 
grade of the butterniaker in this contest was based partly on his ability 
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Table 10. Average dififereflice between buttermakers* analyte* ol butler 
andl tbe elficial analytes. 


Difference 

Number of 
Buttermidceni 

.5 and under 

2 

.75 to .5 

0 

1.00 to .76 

9 

1.60 to 1.00 

g 

2.0 to 1.6 

3 

2.0 

7 




to correctly analyze the butter. The average results are presented in 
Table 10. 

This table shows the difference between the butterniakers values 
for fat, moisture, salt, and curd, and those obtained by the State Chem- 
ist. These results show that 18, or approximately one-half of the butter- 
makers, differed from the official by more than one point, whereas 
ajmroximately one-fourth of the contestants differed by more than 
1.5 points. On the other hand, about one-fourth of the contestants 
differed from the official by not more than 0.75 point. 

General Composition Control— In analyzing the data collected, some 
attention was given to determine whether the control of composition 
in the butter could be related to the size of the creamery. In general, 
it might be expected that the larger creameries would be more efficient 
in this control than smaller creameries due to ’ superior laboratory 
facilities and perhaps better trained men. The results, as presented 
in Table 11, would tend to bear out this assumption. 


Tmble 11. Control of butter composition by creameries of different sixes. 


Size Creamery 
(Annual Pounds Production) 

Averacfe 

Composition 

Overrun 

Average 

Salt 

Per Cent 

Average 

Curcf 

Per Cent 

Average 
Moisture 
Per Cent 

Average 

Fat 

Per Cent 

100,000 - 800,000 


2 gg 

.6g 


80. 6g 

300,000 - 500,000 


2.60 

.65 


80.77 

600,000-1.000.000 


2.09 

.74 


80.10 

Over 1,000,000 


2 73 

.69 

IHI 

80.20 


Ccmtrol of Yeast and Mold— As noted under the procedure, macro- 
scopic determinations for one year on yeast and mold were conducted on 
each entry of butter during the 1937-38 contest. The yeast and mold 
count as previously mentioned was not used in connection with the con- 
test, but the results were relayed to the buttermaker for his own infor- 
mation. The results on yeasts and molds are shown in Table 12, 

A marked difference was noticed in the yeast and mold count of dif- 
ferent creameries. Butter received from larger creameries usually 
showed lower counts than that received from smaller plants. This is 
illustrated by the results presented in Table 13. 

This table shows that the larger creameries of the group studied 
are more efficient than are the smaller ones in obtaining sanitation. 
There appears to be a direct relationship between the size of creamery 
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Table 12* Yeast and mold content of butter submitted for master 
buttermakers contest, 1937-3S. 


Hating 

Range 
(YeaH(> atirl 
M<dd per 
ml. Butter) 

Number of ’ 
Samples 

Per Cent 

Kxcellent 

0-10 


31.0 

Oowi 

11- 50 


21.5 

Fair 

51 - 100 


8.6 


101-500 


21.2 

Very Poor 

Over 500 


16.8 


Table 13. Relation of the sice of the creamery to the yeast and mold count of butter. 


1,000,000 and over 

500.000 Rud 1,000,000 

300.000 to .500,000 

100.000 to 300.000 


Creamery Size (Pounds per Year) 


Average 
Yeast and 
Mold Count 
ml. 


52 

102 

154 

265 


and control of yeast and mold when the creameries are studied as 
groups. 

Discussion and Summary 

The quality of butter sent in for scoring in the Michigan Master 
Buttermakers Contest is representative of the day to day quality of 
butter manufactured by creameries entered in the contest. The reason 
for scoring the butter was principally to determine the ability of the 
buttermaker to score his own product, and there was nothing in the 
contest that would constitute a penalty for low-scoring butter. Con- 
sequently, it may be concluded that the butter received for this contest 
gives a good cross-section of the quality of butter manufactured in 
Michigan, 

From the results obtained from analyzing the scores of butter it 
would appear that the average score of Michigan butter for 1937-38 
ranged from 89.5 to 90. An apparent degree of quality difference in 
the butter is noticeable between creameries grouped for size of annual 
output, The larger creameries in the contest made the better quality 
butter. This may be accounted for by the fact that much of the output 
of the large creameries is sold on markets that demand certain .high 
quality which is specified by contract. The small creameries, on the 
other hand, have less to sell and are situated where the local market 
will take more of the output. The large creameries may also employ 
better buttermaking technique and certainly are in a position to churn 
the cream into butter quicker following its purchase. 

The ability of the buttermakers to score their own butter indicates 
that many of them lack this faculty. Only 16 were able to agree with 
the committee score by one point or less. It is essential that butter- 
makers train the sense of taste and smell to a higher degree. This 
enables them to locate sources of quality troubles. 
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Correct analysis of butter by the buttermaker is necessary in order 
to control butter composition. Such analysis is possible only when the 
instruments and solutions employed are correct, and when the proper 
care and, technique are followed in sampling as well as in making 
tests. Fairly close agreement should exist between the analysis as 
obtained by the buttermaker and that obtained by some technically 
trained expert, 'fhe average agreement to within 0.75 per cent, as 
accomplished by 11 of the 38 contestants, should be obtained by more 
buttermakers. Incorrect analysis is certain to lead to excessive loss 
in overrun in some lots of butter, whereas in other lots will result 
in butter low in fat. 

Controlling composition is of utmost importance in buttermaking. 
The composition of butter at the present is regulated by both State 
and Federal standard to contain not less than 80 per cent butter fat. 
If the buttermaker permits the fat content to exceed 80 per cent fat 
greatly, he loses his overrun and therefore his means of profit. The 
aim of the buttermaker should be to control the fat content within 
fairly safe limits. This usually can be done by observing the analysis 
values and making allowance for variations and errors. 

The curd content of butter is one factor that is predictable. The 
results from this contest show the average curd content of the butter 
from 26, or 68 per cent, of the 38 contestants tested from 0.6 per cent 
to 0.8 per cent curd and only two of the buttermakers sent in samples 
averaging more than 1 per cent curd. The buttermaker should know 
his usual curd analysis and should make use of it in calculating for 
the amount of moisture to add for proper standardization. When 
careful operation of churning and analysis is employed, the buttermaker 
can usually obtain excellent control by allowing for a one ])er cent curd 
content in making calculations. 

The control of moisture depends U])on correct analysis of the fat 
present in the churning, obtaining ])roper samples, correct analysis of 
moisture in the first test, and proper calculations. A second test for 
moisture should be made to check on the results. The moisture control 
ability of buttermakers in this contest is illustrated by the fact that 
12 contestants, or 31 per cent, dififered on an average of 0.5 per cent or 
more than the standard desired, whereas 15 other contestants varied 
less than 0.3 per cent. 

Salt content should be the most easily controlled of the butter con- 
stituents* since the buttermaker is able to weigh out the exact amount 
used in a churning. DifTerences will occur, however, due to uneven 
distribution of salt in some churns. Pro])er distribution can best be 
obtained by weighing salt into two lots and a])plying evenly in a 
trench. Leaky doors will permit brine to escape, and iinj)roj)er calcula- 
tions will frequently cause salt variation. The creamery operator usually 
desires butter of uniform salt content, and from the variation in salt 
percentag^c indicated in the results of this contest, it is evident that 
many buttermakers need to follow more closely the rules prescribed 
for controlling the salt content. Four contestants had a salt variation 
of more than 2 per cent in the samples submitted, whereas only nine 
were able to hold the variation to less than 0.5 per cent. 

The control of fat is a result of the control of moisture, salt, curd, 
and thorough analysis and correct sampling. From the data obtained in 
this contest, it is apparent that altogether too large a number of 
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samples had less than the legal amount of butterfat. Only 16 of the 
38 contestants had 80 per cent fat and over in all the samples sent 
in for analysis. The average butterfat content of these samples was 
80.8 per cent, compared with an average test of the entire lot of 83.5. 
The butter of less than 80 per cent tested but 79.13 per cent. It is, 
therefore, evident that the buttermakers running below 83 per cent 
fat in analysis are calculating for a fat standard closer to 83 per cent 
than they can safely control. 




CUffO 



^ ^ va ^ ^ O 

I ^ ^ S} « I ^ 

Fig. 1. Graphic illustration of poor moisture control in butter. 




30 


MICHIGAN QUARTERLY BULLETIN 


By studying the relationship of the size of the creamery to control 
of composition it appears that the larger creameries work on a more 
narrow fat margin than do the smaller ones. 

For the buttermaker who is desirous of obtaining uniform composi- 
tion control it is suggested that graphs be used to show the analyses 
of each churning manufactured. The influence of varying percentages 
of moisture, salt, and curd in butter is illustrated by Figs. 1, 2, ana 3, 
which were plotted from one year composition records of three diflFer- 
ent contest entrants. 




Fig, 2. Graphic illustration of poor salt control in butter. 
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Fig. 3. Graphic illustration of good composition control in butter. 


Figure 1 shows a decided lack of control of moisture with three 
samples near the 14 per cent line and one sample testing more than 
16 per cent. The influence of the lack of moisture control is apparent in 
the fat content. When the moisture percentage was 14 in one instance, 
the butter tested K.4 per cent fat. Such a fat loss on a 25-cent butter 
market is equivalent to more than a one cent loss per pound of butteii;. 
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The salt content of butter in Fig. 1 also shows lack of desirable 
uniformity, while the curd line is typical of most analyses in being 
quite uniform. 

Figure 2 shows very poor salt control. The moisture control by this 
buttermaker was excellent, yet the fat content was below legal limits, 
owing to extremely high salt content in three different lots of butter. 
Figure 3 illustrates excellent moisture, fat, and salt control. The fat 
content in this chart varies between 80 and 81 per cent, which is con- 
sidered ideal. 

During later years, butter has been analyzed for yeast and mold count 
as a means of detecting faulty nianufacliiring procedure. High yeast 
and mold count is a measure of improper washing and sterilization of 
equipment used in making butter 

Of the samples examined during the period of this contest, 31.9 per 
cent were classed as “good”. However, there were entirely too many 
with extremely 'high yea.st and mold counts. The larger creameries 
showed better ability to control yeast and mold than did the small 
ones. The reason is apparently due to the more constant use of equip- 
ment, more skilled labor, and more decided effort to produce butter 
of low yeast and mold count. 


LARVICIDES AND CONTACT SPRAYS USED IN 
MOSQUITO CONTROL 


K. 1 McDANlKl. 

S^.CIIO^' OF Kntomoloi.v 

There are several reasons why mosquito control is side-ste]q:)cd wher- 
ever possible. In the first ])lace, to be 100 per cent effective, a mosquito 
campaign must be community- wide. It is desirable to recognize the 
species involved since each sj)ecies varies from the others in habits and 
life history. It is necessary to locate and either treat or drain all breed- 
ing places before May 1 and to continue this campaign into September. 
The immature stages of all common mosijuitoes require still water for 
their development. (Mosquitoes pass through four stages in their de- 
velopment ; adult, egg, larvae and jnipae — the last two stages are passed 
in water.) It is therefore aj)parent that any mosquito control ])rogram 
to be effective is centered aroimd still water. 

Each locality presents its own individual problem and while the same 
general principles apply they must be varied to meet local conditions. 
The drainage of stagnant pools, tiling to prevent the overflow of low 
lands in early spring, straightening of river banks to prevent pockets 
of still water along the banks, dredging streams or drainage ditches to 
create a current, or even opening uj) the banks of lakes so that the 
wind may roughen the surface are common practices in mosquito 
control. 

There are conditions however where the foregoing suggestions do 
not seem desirable and under these conditions certain palliative meas- 
ures have given a degree of relief which seems w'orthy of record. 



VOL. 22 — AUGUST, 1939 -NO. 1 


33 


Mosquito Larvae— -Both the larval and pupal stages of mosquitoes 
can be killed with a pyrethrum emulsion made up according to the 
following specifications : 


Stock formula : Large 

Quantities 

Liquid soap (40% actual soap) 5 gallons 

Fuel oil or a high grade kerosene 95 gallons 

Pyrethrum extract (20 fold) 5 gallons 

Water 45 gallons 


Small 
Quantities 
8 fluid oz. 
2 gallons 
7 ounces 
1 gallon 


. The fuel oil should fulfill the following specifications : 


Specific gravity 

Flash “. 

Cold 0° F 

Boiling 

Straw colored 

Viscosity 

Surface tension 


32-37° Bcaume 
150 P F 
Pours 

.350-675° F. 

50-100 Saybolt/100 sec. 
20 dyns. 


Pour the soap into the water and agitate until a heavy foam is 
formed. Combine the fuel oil with pyrethrum, then ])Oiir into the soap 
and water, agitate for at least 30 minutes. The result of this is a con- 
centrated emulsion which mixes readily with water. The foregoing 
formula is a modification of that used in mo.squito control work in 
Connecticut and New Jersey. 

Dilute the stock emulsion, using 1 j)art stock emulsion in 12 parts 
water. Use at rate of about 25 gallons finished spray per acre. 

The pyrethrum emulsion is better than oil on ornamental ponds. 
It does not kill fish nor s])oil water plants. On ])ools ^\ith expensive 
plantings, reduce the amount of materials applied. On pools in woods, 
kerosene is safe — use at the rate of one-half ounce per 15 square feet. 

If paris green is used, one-half pound per acre is sulTicient — keep the 
dosage to the minimum. At this strength the water is not poisoned for 
higher animals nor is the foliage damaged. 

Where one has woodland pools covered with green scum — a favorite 
breeding place for the malarial mosquito — copper sulphate is often 
recommended. This material kills the algae and the mosquito larvae 
starve. Only a small amount of copper sulphate is required ; for that 
matter, bits of copper wire or empty cartridge shells may be used as 
a permanent source of copper in the pool after applying the copper 
sulphate for immediate results. 

A film of kerosene, light fuel oil, or used crankcase oil thinned with 
kerosene on the surface of still water will kill mosquito larvae. How- 
ever, under certain conditions, each of these materials has been found 
objectionable because of injury to vegetation, fish or water fowls, and 
unsightliness. 

Adult Mosquitoes on Lawns or in Parks — Adult mosquitoes may be 
driven out of their daytime retreats and killed with any of the contact 
insecticides commonly recommended for the control of plant lice; of 
these the pyrethrum sprays have given the best results. The spray 
should be applied with a spray rig giving at least 200 pounds pressure. 
Spray the grass, and starting at the ground level spray trees and shrubs, 
using a fine mist spray, work gradually upward, finally shooting the 
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spray up 10 to IS feet in the air and letting the spray drift beyond the 
bounds to be protected. (Use about 35 gallons to each 750 square feet.) 
Make the application a few hours before the gathering is to assemble. 
The length of time this spray is effective depends upon the source of 
infestation and weather — if the mosquitoes fly in, at least a week usually 
elapses before they again become a problem. liowever, if a crop is 
constantly hatching from a cistern, cesspool, or some neglected garden 
pool the infestation may build up in a shorter time. 

When it is desirable to have on hand a stock emulsion, combine 
pyrethrum (flora grade) with a summer oil using 1 pound pyrethrum 
to 1 gallon of summer oil. Use 1 gallon of the stock solution to 100' 
gallons of water. 

Nicotine fumigation is sometimes used to drive mosquitoes out of 
dense shrubbery about buildings, from around foundations or under 
porches. There are several brands of nicotine fumigators available and 
useful for this work. Start the fumigation before applying the spray. 
This insures having as many adults on wing at the time of the applica- 
tion as possible. 

Electric exterminators around cottages, or in gardens not only have 
certain aesthetic values but where properly placed attract and kill a 
number of mosquitoes. 


LEGUME SILAGE VS. CORN SILAGE VS. LEGUME HAY 
FOR FATTENING CATTLE 


G. A. BUANAMAN and G. K. DAVIS 
Sections ot Animal Husbandbt and Aqbicultvral Cremistrt 

One of the most interesting questions in connection with recent soil 
conservation programs, and the increased acreajg^e of hay and pasture 
crops, has been the problem of curing and feeding of roughage crops. 
Unfavorable weather at harvest time has resulted in much low-quality 
hay of questionable feeding value. The silo has proved its value through 
the years for preserving the corn crop in a satisfactory manner ; how- 
ever, its use for storage of legumes has been alternately praised and 
berated. Recent methods, with the use of molasses, have been rather 
satisfactory as a means of storage. The question of feeding value has 
been little understood, and for that reason a group of steers was placed 
on experiment at the Michigan Station in the winter of 1938. 

Plan and Procedure 

The objects of the test were to compare in rations for fattening 
steers : 

a. Legume silage and legume hay, 

b. Legume silage and corn silage, 

c. Legume hay and corn silage. 

It was thought that the simpler the rations, so long as they were 
well-balanced, the more direct the comparisons; also-, the larger the 



VOL. 22 — AUGUST, 1939 — NO. 1 


35 


quantity of the feed to be studied, the greater would be the effect of 
that feed in the ration. 

It has been demonstrated at this Station and elsewhere that accept- 
able steers for market may be produced by the full-feeding of well- 
eared corn silage, plus a protein supplement and hay. Since no data 
could be found indicating the amount of grain necessary to feed with 
hay for the production of cattle of “medium’* to “good” grade, similar 
to those fed the corn silage ration, it seemed desirable to determine 
the minimum amount of grain necessary with a maximum amount of 
hay. A direct comparison between the legume silage and the hay was 
possible by feeding similar amounts of grain. 

Rations fed were as follows : 

Lot 1 — Alfalfa-clover hay, full-fed ; shelled corn sufficient to pro- 
duce cattle gains similar to those in Lot 2 ; cottonseed meal the last 
38 days. 

Lot 2 — Corn silage, full-fed; hay^ cottonseed meal. 

Lot 3 — ^Alfalfa-clover silage, full-fed ; shelled corn, and cottonseed 
meal, same amounts as in Lot 1. 

Cattle of red and roan color, grading “medium” to “good” were 
purchased in Kansas City, Mo., early in December at $7.50 per hundred 
pounds. Ten steers in each lot were started on feed December 23. 
They were fed 165 days, concluding the experiment June 6. Pigs in 
Lots 1 and 3 took care of undigested corn. 

Hay was available at all times in Lots 1 and 2. Corn silage in Lot 
2, and alfalfa-clover silage in Lot 3 were fed twice daily, in as large 
amounts as the steers could be induced to eat before the next feed. 

Steers in Lot 2 were fed two and one-half pounds of cottonseed meal 
per day for each one thousand pounds of live weight. Shelled corn was 
fed twice daily in Lots 1 and 3. The steers in Lot 1 failed to equal those 
in Lot 2 in rate of gain despite increasing quantities of corn. One 
pound of cottonseed meal daily per steer was added in Lots 1 and 3 
during the last 38 days. 

The alfalfa-clover silage was made from a field of first-cutting alfalfa. 
There was considerable mixture with red clover, and a little sweet 
clover and timothy. It was cut during wet weather and put into a 
tile-block silo, while much of it was wet. A special hay cutter was 
used, with a pump attachment for regulating the flow of molasses 
according to the feed going into the cutter. Beet molasses was added 
at the rate of 60 pounds per ton of material. Some nutrients were 
apparently lost from the silo owing to leakage. 

The hay was as nearly like the silage material as possible to obtain. 
It was of fair quality due to coarse growth and to rains when curing. 
Baling from the mow caused loss of some leaves. 

Corn silage was in the glazing stage; and a test row gave the ex- 
ceptionally high yield of 17.95 tons per acre, with each ton containing 
3,13 bushels of shelled corn on a 15 per cent moisture basis. Another 
test row for mature corn yield was destroyed by squirrels and pheasants. 

Not all chemical analyses of feeds have been completed as this report 
is being written, but one analysis is shown in Table 1. The two kinds 
of silage were approximately equal in dry matter content, while dry 
mattier content of the hay was approximately 3.4 times as high as in 
either silage. 
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Table 1. Chemical analyses of feeds. 



Dry 

Matter 

CJrude 

Protein 

n 

Carbohydrates 

H 

Calcium 

Phofl- 

phoruA 



per cent 

per cent 

per cent 

per cent 

per cent 

per cent 

per cent 

per cent 

Legume hay 

87 17 

10.0.1 

1 ,54 

33.73 

36 21 

5 00 

0 . 8v52 

0.169 

Legume ellage . 

2.5 92 

3 70 

1 30 

0 20 

9.02 

2 04 

280 

.047 

C/Orn fliiage . 

26.50 

! 2 3.3 

1.0.5 

6 14 

1.5 94 

1 04 

.078 

.046 


Comparative analyses are shown in Table 2 on a water-free basis. 
Corn silage was lowest in all nutrients except ether extract and nitro- 
gen-free extract, which are the more digestible fattening nutrients. 
Legume silage was highest in protein, ash, and ether extract content, 
while the hay was highest in crude fiber. 


Table 2. Analyses on water -free basis. 



Crude 

Protein 

1 

Kther 

Extract 

Carbohydratf^H 


Calcium 

Phos- 

phorus 


(’rude 

Fiber 

N -free 
Extract 

Aeh 


per cent 

per cent 

per cent 

per cent 

per cent 

per cent 

per cent 

Legume hay 

Legume eilage 

Corn eilage 

12 19 

14 28 

8 78 

1 77 
.5 02 

3 9.5 

.38 69 

35 74 

23 15 

4t .5.3 

37 13 
ro 09 

^y:y> 

! 

0 08 

1 08 

29 

0 19 
.181 
. 17 


Feeding Results 

One pound of corn daily per hundred pounds of steer weight, to- 
gether with legume hay full-fed, was not sufficient to produce as rapid 
gain as a full-feed of corn silage, supplemented with cottonseed meal 
and hay. Increasing the quantity of corn up to 1.5 pounds daily per 
hundred pounds of weight over a 10-week period was not enough to 
overtake the silage-fed cattle in weight and finish. 

The addition of a pound of cottonseed meal daily per steer to the 
corn and hay ration during the last 38 days, resulted in more than 
double the rate of gain during the previous 28 days. 


Table 3. Weights and gains of cattle. 


December 23 1938-June 6 1939- 

“165 days 

l.ot 1 

Alfalfa-Cnover 

Hay 

Lot 2 

Corn 

Silage 

Lot 3 

Alfalfa-Clover 

Silage 

Number of steers 


10 

10 

10 

Average initial weight 

’ . lbs. 

771 4 

768 . 9 

770 4 

Average final weight 

lbs. 

1,081 1 

1,084 2 

1,129 1 

Average gain per steer 

. Ihs. 

309 7 

31.5 3 

358 7 

Average daily gain 

. lbs. 

1 88 

1 91 

2.17 

Pig gains per steer 

. . . ibs. 

40 5 


46 4 
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Table 4. Amountc of feed. 



Lot 1 

Alfalfa-Clov er 
Hay 

I.ot 2 

Corn 

Silage 

Lot 3 

Alfalfa-C'lover 

Silage 


(\h.) 

(U>.) 

(lb.) 

Pfr Steer: 

Shelled corn 

1 .OO.'i 


1,904 

Cottonseed meal 

38 

369 

38 

Alfalfa-c’lover hay 

2,112 

244 


Alfalfa-(*lover silage 


6,221 

Corn silage 

' 

8,681 

Per Day: 




Shelled corn 

11 .")4 


11 54 

Cottonseed meal (.38 days in Lots 1 and 3) 

1 00 

2 24 

1 00 

Alfalfa-clover hay 

12 80 

1 48 


Alfalfa-cloyer silage 



’ 37 7* * 

Corn silage ... 


.■>2 00 


Per C’wt. Gain: 




Slielled corn 

6lo 


.531 

C'ottonseed meal 

12 

117 

11 

.Mfalfa-clover liay 

682 1 

77 


Alfalfa-clover silage 
( 'orn silage ... 

1 

2,721 

1,734 ' 


Estimated average shelled corn content in the daily feed of 52 pounds 
of corn silage was 5 pounds, as compared with 11.54 pounds of shelled 
corn eaten by the hay*fed cattle. 

Pig gains amounting to 40.3 pounds i)er steer, or one-fourth pound 
daily per steer, were produced from the undigested corn in the hay-fed 
lot. No feed was available for pigs in the lot fed corn silage without 
additional corn. 

Feedlot appraisals by market salesmen from Detroit, Buffalo, and 
Chicago averaged 5 cents higher per hundred pounds for the corn- 
silage-fed cattle, although o])inions differed. Dressing percentages and 
carcass grades were similar, indicating room for difference of opinion. 

If other feeds are charged at prices indicated in Table 5, with prices 
of cattle and of pig gains as indicated, and all other returns are 


Table 5. Financial balance. 


Fled Coht per Stkf.h* 

Shell wi corn at cenl« 

C’otton«f*od ineul at S30 00 
TankaK<‘ to pijrfl at $3 00 . 

HAY \T $7 81 

I.KGUMK SIL\Oi: AT #4 74 . . 
CORN SILAOF. AT $1 66 
Total Feed cent 


Co»T« AND Salfh: 

CoHt of 8teer on exporiinent at $8 40 
COST OF STFEH AND l-EE* 
Feed-lot appraisal June 9 . . 

Value of steer 

Pijt gains per steer at $7.00 
VACUE STEER AND PORK 


Lot 1 

Lot 2 

Lot 3 

Alfalfa-Clover 

('orn 

Alfalfa-Clove 

Hay 

Sdage 

Suage 

$19 05 


$19,04 

57 

S5 54 

57 

44 


44 

8 25 

.95 




14 75 


19 99 


28 31 

26 48 

34 80 

$64 80 

$64.. 59 

$64 71 

93 11 

91.07 

99 5t 

8 35 

8 40 

8 52 

90 27 

91 07 

06 26 

2 84 


3 26 

93 11 

91.07 

99 51 
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credited to the hay or the corn silage, prices were realized of $7.81 per 
ton for the hay and $4.66 for the corn silage. 

If corn is charged at 70 cents instead of 56 cents per bushel, the 
value of hay is reduced to $3.30 per ton. 

Comparing amounts of feed indicated in Table 4 for production of 
gain on the steers, a ton of silage and 77 pounds of cottonseed meal 
replaced 452 pounds or 8.1 bushels of corn, and 445 pounds of hay. 
In addition to the cattle gains, there were 9.44 pounds of pig gain from 
the above quantities of corn and hay in that lot of cattle. 

Cattle fed alfalfa-clover silage and shelled corn made one-fourth 
pound per day more rapid, and also more consistent gain in weight 
than cattle in either of the other lots. Their gains increased, although 
not so markedly as the hay-fed cattle, when cottonseed meal was added 
to the ration during the last 38 days. 

Pigs made slightly more gain from undigested corn than those in 
the hay-fed lot. 

Feed-lot appraisals by market experts were 12.5 cents higher than 
the silage-fed cattle, or 17.5 cents higher than the hay-fed cattle, per 
hundred pounds. Individual opinions differed in .regard to finish of these 
cattle; and despite 45 and 48 pounds, respectively, heavier average 
weight than was true in the other lots, dressing percentages and car- 
cass grades were very similar. 

If corn is charged at 56 cents per bushel, cottonseed meal at $30 per 
ton, and cattle and hog prices are as shown in Table 5, crediting all 
other income to the legume silage allows a price for it of $4.74 per ton. 
If beet molasses is worth $14 per ton, the 60 pounds in a ton of silage 
is worth 42 cents, leaving a value of $4.32 for the legume, itself. 

If corn is charged at 70 cents instead of 56 cents per bushel, the value 
of the legume silage is reduced to $3.21 per ton, instead of $4.74. De- 
duction of 42 cents for molasses leaves $2.79 per ton of legume. 

Comparative chemical analyses indicate a pound of hay contains as 
much dry matter as 3.4 pounds of legume silage. It required only 2.9 
times as much silage as of hay to satisfy the appetites of the steers 
and their daily gains were 0.25 pound faster. 

Legume silage and corn silage were not interchangeable in the steer 
ration. Although steers fed legume silage made more rapid gain, and 
.some pig gain was produced from corn in the droppings, they were 
receiving an average corn and cottonseed meal ration of 11.75 pounds 
daily, as compared with 2.24 pounds in the ration of steers fed corn 
silage. 

Comparing amounts of feed for producing gain on the cattle, a ton 


Table 6. Dretting percentages and market gradet. 



1 Lot 1 

Lot 2 

J.ot 3 


Alfalfa-Clover 

(’orn 

.4lfalfa-Clover 


Hay 

Silugi) 

Bilogo 

Market weight, cold carcasH — ^per cent 

f»7 1 

67.7 

67,6 

Feed-lot weight, cohl carcass — per c<«it 

Carcass grades — No. of steers; 

.54,0 

64.7 

64.0 

Good 


4 

4 

Medium 

5 

6 

4 

Common 

2 

i 

1 

2 
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of corn siiage, plus 78 pounds of cottonseed meal and 57 pounds of 
hay, replaced 1,275 pounds of legume silage and 390 pounds, or 7 bushels 
of shelled corn. There was also produced from the latter feeds, 14.9 
pounds of pork in addition to the cattle gains. 

Summary 

Results of this one experiment indicate that alfalfa-clover silage 
made with beet molasses is a more desirable feed for fattening .steers 
than hay made from a similar crop. 

More than one pound of grain per day per hundred pounds of steer 
weight must be added to a legume hay or a legume silage ration in 
order to produce gain and finish equivalent to that obtained when steers 
are full-fed well-eared corn silage and hay, balanced for protein with 
cottonseed meal. 

In this experiment, the addition of a protein supplement to a ration 
of corn and legume hay or legume silage resulted in more rapid gain 
during the latter part of the feeding period. 
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BULLETIN REVIEWS 

Tech. BuL 163 — Causes and Effects of Size Differences in Apple Trees 
in the Nursery. — Bradford, F. C. and Joley, L. — Seeds from a number 
of standard apple varieties such as Jonathan, Wealthy and Northern 
Spy, were found to yield seedlings of at least average size and vigor ; 
those of certain other varieties, such as Baldwin, were found to produce 
weak seedlings. In general, seedlings of triploid varieties were weak 
and made poor rootstocks. Seedlings raised from seeds obtained from 
small apples of a given variety were, on the whole, just as large and 
vigorous as those raised from the seed of large apples of the same 
variety. 

Though a number of exceptions were found, in general there was a 
marked tendency for the one-year-old trees gr.ovvn on small weak seed- 
lings to be considerably smaller than those grown on larger seedlings 
and, similarly, the larger size of the one-year-old budlings was reflected 
in a better growth the second year in the nursery. The evidence in- 
dicates that in general small seedlings should be discarded in the com- 
mercial propagation of apple trees. (54 pp., 27 tables, 8 figs.) 

Tech. BuL 164 — Effect of Heat on Milk with Especial Reference to 
the Cooked Flavor. — Gould, I. A. Jr., and Sommer, H. H. — Studies were 
conducted to determine the influence of various factors upon the cooked 
flavor of milk, to ascertain the relationship of the cooked flavor to 
oxidation-reduction potentials and to oxidized flavor development, and 
to determine, if possible, the cause of the cooked flavor. Under the 
conditions of this experiment, the cooked flavor of milk occurred nor- 
mally when the milk was heated momentarily to 76-78° C. This tem- 
perature was decreased with appreciable increases in the fat content, 
the pH, or the holding period, and upon addition of small quantities 
a sodium sulfite. The cooked flavor-temperature was slightly increased 
by homogenization of the milk prior to heating, by lowering the pH, 
and by addition of ferrous iron at the rate of 1.4 to 2.8 ppm. The tem- 
perature at which cooked flavor appeared was markedly raised by the 
addition of one ppm. of copper added to the milk before heating.* 

Decreases in the oxidation-reduction potentials were found to occur 
when milk was subjected to relatively high temperatures, this decrease 
being closely correlated with the appearance of the cooked flavor. In 
addition, the heat retardation and prevention of copper-induced oxidized 
flavor was found to be related to the cooked flavor, especially when the 
copper was added before the milk was heated. The critical temperature 
range in this connection was approximately 84-86° C. However, when 
the copper was added following the heat treatment, the cooked flavor 
quickly disappeared and the milk became oxidized, even though tem- 
peratures of 90° C. were used for processing the milk. 

The liberation of sulphides from milk, probably as hydrogen sulphide, 
was found to be closely correlated with the appearance of the cooked 
flavor and the lowering of the oxidation-reduction potential. These 
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sulphides also served to explain the effect of heat on oxidized flavor 
development. 

Efforts to utilize the nitroprusside test as a means of detecting 
sulphydryl groups in heated milk were unsuccessful. (48 pp., 19 tables, 
6 figs.) 

Tech. BuL 165 — ^Formulas for Finding Estimates for Two and Three 
Missing Plots in Randomized Block Layouts. — Baten, W. 1). — Formulas 
arc developed for estimating the yields of missing plots in experimental 
work and their use is explained. Of interest to those engaged in plot 
technique. (16 pp.) 

Tech. Bui. 166 — Studies of the Eastern Ruffed Grouse in Michigan.— 

Fisher, L. W. — Information is given on nesting habits, foods of young 
and adult birds, parasites, and factor.s influencing abundance. (46 pp., 
12 tables, 9 figs.) 
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JOURNAL ARTICLE ABSTRACTS 

Ascorbic Acid and Oxidized Flavor in Milk. L Distribution of As- 
corbic Acid and Occurrence of Oxidized Flavor in Conunercial Grade A 
Raw, in Pasteurized Irradiated, and in Pasteurized Milk Throughout 
the Year. — Trout, G. M. and Gjessing, Erland C. — Journal of Dairy 
Science 22 (4) : 271-28L 1939. [Journal Article 224 (n. s.) from the 
Mich. Agr. Exp. Sta.J — Samples of commercial grade A raw, irradiated 
pasteurized and regular pasteurized were titrated daily for four days 
for ascorbic acid by Sharp’s 2-6 dichlorophenolindophenol direct titra- 
tion method. On the third day of titration the milk was examined for 
development of oxidized flavor. 

The ascorbic acid content of winter milk was lower than that of 
spring, summer, or fall, with summer milk usually having the highest 
ascorbic acid content. These average values for the year on first day 
of titration were 8.3, 10.9, and 12.2 mg. per liter for grade A, for pas- 
teurized irradiated and for pasteurized milk, respectively. 

The rate of disappearance of ascorbic acid, calculated on the third 
day, was greater in the winter than in the summer, being relatively 
greater in the irradiated and in the grade A milk than in the pasteurized 
milk. 

The stored irradiated milk had a strong oxidized flavor from late 
fall to early spring. The grade A raw milk had a less pronounced 
oxidized flavor, whereas no oxidized flavor was noted in the pasteur- 
ized milk throughout the year. 

The direct titration method of determining ascorbic acid in milk was 
helpful in predicting the presence of a catalyst in commercial bottled 
milk. 

A Summary of Family Nomenclature in the Order Diptera. — Sa- 

brosky, Curtis W.— Verhand. VII. Int. Kongr. Ent., 1 : 599-612, 1939. 
Journal Article No. 299 (n. s.) from the Mich. Agr. Exp. Sta.] — 
i^amily names and basic nomenclature in the Diptera or two-winged 
flies are reviewed and criticized in this paper, which was presented 
before the Seventh International Congress of Entomology at Berlin, 
Germany, August 15-20, 1938. Because of conflicting usage and the 
resulting confusion in the family names commonly used by students 
and economic workers, a study was made of the principles involved 
in the selection of these names. A plea was entered for the adoption 
of a conservative viewpoint in harmony both with systematic entomol- 
ogy and with the needs of the practical field worker. 

The Bovine Kidney in Health and Disease.-— Langham, Robert and 
Hallman, E. T. — ^Jour. Am. Vet. Med. Assoc. 95: 22-32, 1939. [Journal 
A.rticle No. 305 (n. s.) from the Mich Agr. Exp, Sta.] — ^The authors 
discu.ss the result of their studies of the microscopic anatomy of the 
cow’s kidney. This is followed by a discussion of the generally accepted 
theory of urinary function. 
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The portion of the article dealing with disease is based on a study 
of the kidneys from 24 animals from the Dairy Section Experimental 
herd that had been maintained on low magnesium diets. Extensive 
changes involving the tubules, the intertubular connective tissue and 
the arteries are described and illustrated. 

Effect of Prontoeil and Sulfanilamide on Brucella Abortus Infection 

in Two Cows. — Hamann, E, E, and Hucldleson, L F. — Jour. Am. Vet. 
Med. Assoc. 47 (n. s.) (1): 35. 1939. [Journal Article No. 311 (n. s.) 
from the Mich. Agr. Exp. Sta.j — Prontosil was administered sub- 
cutaneously and intravenously, and sulfanilamide orally, to two cows 
infected with Br, abortus. The administration of the two agents failed 
to reduce the number of Br. abortus organisms eliminated in the milk 
from the animals. 

Pathology of Calf Pneumonia. — Thorp, W. T. S. and Hallman, E. T, — 
Jour. Am. Vet. Med. Assoc. 47 (4) : 365-371. 1939. [Journal Article 
No. 323 (n. s.) from the Mich. Agr. Exp. Sta.] — This paper is based on 
a pathological study of 40 cases of calf pneumonia, 26 of which were 
also studied bactcriologically. Three variations were noted in the path- 
ology of these cases; (1) an acute pneumonia, which progresses very 
rapidly, with the animal dying within several days, without evidence 
of any productive tissue changes but usually w ith a scrofil)rinous exu- 
date filling the alveoli; (2) an acute pneumonia superimposed on a 
chronic bronchiolitis or chronic ‘bronchopneumonia in which a large 
part of both lungs is consolidated accompanied by a marked fibrinous 
pleurisy, and (3) the cases in wdiich large numbers of abscesses and 
necrotic areas are present in the lung. The pneumonia was consistently 
bilateral. 

The gross and microscopic studies indicate that the pneumonia usually 
begins in the apical lobes and that it is consistently of longer duration 
in the left lung than in the right. 

Evidence in a large number of cases suggests that accompanying 
injury to the respiratory bronchioles is prior to a bronchitis of the 
small and large bronchi. Streptococci of the Beta type and Escherichia 
communior were found to a variable extent and were considered as 
probable causative agents. 

Patterns Based Upon the Distribution of Swamp Land in Michigan. — 

Veatch, J. O. — Michigan Academy of Science, Arts and Letters. 24 
(3) : 93-106. 1938, Published in 1939. [Journal Article No. 325 (n. s.) 
from the Mich. Agr. Exp. Sta.j — Michigan includes a vast acreage of 
wet or swamp land. This is w idely distributed and the sejiarate bodies 
vary greatly in size, shape, and origin. In this article an attempt is 
made to classify the w’et land mainly on the basis of the shape, size, 
and association of the separate bodies. Tw'clve illustrative sketch maps, 
or patterns of swamp land, are presented. Since swamps are an im- 
portant element of the natural landscape in Michigan, their classifica- 
tion should have special significance in relation to land classification 
and to problems of land use and land planning. 

A Pr€liiiunary Report of the BIcknI Picture of Brucellosis. — Munger, 
M. and L F. Huddleson. — ^Jour. Lab. and Clinical Med. 24 (6) : 617-619. 
1939. [Journal Article No. 333 (n. s.) from the Mich. Agr. Exp. Sta.]— 
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A study of the blood picture in 32 cases of Br, melitensis infection in 
humans revealed a leucopenia with a relative lymphocytosis and mono- 
cytosis. 

The red blood cells tend to be slightly smaller than normal ; however, 
some patients gave evidence of macrocytosis. 

The presence of “pathologic lymphocytes” in 40 per cent of the 
brucellosis cases is significant. “Liver damage cells” were found con- 
sistently in these patients. Finally the basophilia of the granules of 
the neutrophiles seem to differentiate the Brucella inclitcusis infection 
from that of the suis and abortus infection. 

Effect of Organic Matter on the Water-Holding Capacity and the 
Wilting Point of Mineral Soils. — Bouyoiicos. G. J. — Soil Science 47 : 
377-383. 1939. [journal Article No. 336 (n. s.) from the Mich. Agr. 
Exp. Sta.] — An investigation was conducted to ascertain the efiFect of 
organic matter on the water-holding capacity and wilting point of soils, 
different organic materials and various types of mineral soils being 
used. 

The experimental results obtained show that, when ex])ressed on the 
percentage basis, organic matter increases markedly the available water 
in light soils, and to a less extent that in heavy soils. This is true 
whether the computation is based on the weight basis or the volume 
basis. 

A Method by Which Trees May be GroMm with Their Roots in Two 
Soils.— Partridge, N. L.— l^roc. Am. Soc. Hort. Sci. 36j 77-80. 1939. [Jour- 
nal Article No. 337 (n.s.) from the Mich. Agr. ILx]). Sta.]— A description 
is given of paired boxes of galvanized iron in which dwarf apple trees 
were grown. The trees were set on the dividing i)artition with approxi- 
mately half of the roots in each box of the ])air. The soil, moisture 
supply and nutrient supply available to the two portions of the root 
system could then be varied. The ex])erimental results in this test 
show that the trees, grown with an abundant supply of nitrogen, had 
stored enough so that no nitrogen deficiency became apparent during 
one growing season when further supplies were not given during the 
summer. During the second growing season such deficiencies were 
apparent on those trees or i)ortions of trees which received no further 
supplies. 

A Microtitration Method for Determining the Readily Soluble Boron 
in Soils. — Cook, K. L. and Millar, C. E. — Soil Science Society of Amer- 
ica Proc. 3: 146-152. 1938. [Journal Article No. 340 (n.s.) from the 
Mich. Agr. Exp. Sta.] — A method for determining dilute-acid-soluble or 
“available” boron was developed for use in connection with studies of 
boron deficiency symptoms and as an aid in recommending the use of 
borax on boron-deficient soils. The method as finally designed may be 
outlined as follows : 

Extract the boron from a 100 grm. sample of soil with 100 ml. of boil- 
ing H 2 SO 4 of sufficient strength to dissolve carbonates and leave the 
solution acid. (N/ 50 HaS 04 for samples free of carbonates is advised.) 
Make the extract alkaline with NaaCO.* and evaporate to dryness. Take 
up the residue with H 2 SO 4 and MeOH and distill as MeBO^ into water 
made alkaline with NaXOg. Add one drop rosolic acid, evaporate to a 
small volume, make acid with HCl and expell the CO^ by heating. 
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Adjust the pH to approximately 7.5 with N/10 HCl or NaOH. Add 
sufficient mannitol to dissociate the boric acid and titrate with N/lOO 
NaOH. 

Tests made with greenhouse and field soils showed the lower limit 
of sensitivity of the test to be approximately 0.025 mg. BgOg. 

To establish the reliability of the method, a large number of tests 
were made. Borax was applied to greenhouse pot cultures at rates 
ranging from 25 to 2000 pounds per acre. From later samplings, it was 
possible to account for most of the applied boron. Likewise, broadcast 
applications of borax ranging from 10 to 80 pounds per acre on field 
plats were readily detected and could be quite accurately measured 
by means of soil tests. 

Tests were also made to show'’ that the method could be used in 
detecting the presence of BjOg in leachates from pot cultures. It w^as 
suggested that the method be used in a study of boron fixation or 
availability. 

Studies of An Atypical Strain of Brucella Abortus Isolated from a 
Naturally Infected Animat — Hamann, E. E. and Huddleson, I. F. — 
Veterinary Medicine, 34 (4) : 232. 1939. [Journal Article No. 341 (n. s.) 
from the Mich. Agr. Exp. Sta.] — A strain of Br. abortus was isolated 
from the milk of an animal in a herd of cattle which w^as pathogenic 
for guinea pigs, but failed to produce a positive agglutination reaction 
to any extent. 

During a two-year period an attempt was made to eradicate Bang's 
disease from the herd by removing reacting animals. New reactors 
were found on each subsequent test at intervals of three months. Since 
removal of reactors failed to control the disease over a period of tw'o 
years, vaccination of the remaining negative animals was attempted. 
Vaccination failed to control the progress of the infection. 

Effect of Certain Mineral Elements on Some Microbiological Activ- 
ities in Muck Soils* — Turk, L. M. — Soil Sci. 40: 425-445. 1939. [Journal 
Article No. 343 (n. s.) from the Mich. Agr. Exp. Sta.] — Materials such 
as CUSO4, NaCl, MnS04, sulphur, boron, nitrogen, lime, phosphorus, 
and potassium were added to muck soils in the laboratory and studies 
made concerning their effect on ammonification, nitrification, CO2 pro- 
duction, and changes in numbers of bacteria and fungi. Nitrate accumu- 
lation was increased by addition of lime to acid soils. Phosphorus 
and potassium additions produced small increases in nitrates on both 
limed and unlimed soils. Nitrogen, in addition to phosphorus and 
potassium, produced consistent increases in nitrates only on the limed 
soils. For the most part, CUSO4, showed a retarding rather than a 
stimulating effect on ammonia and nitrate accumulation. Sodium chlo- 
ride with lime decreased nitrates and in some cases where lime was 
not used. Manganese sulphate had neither a pronounced stimulating 
nor a retarding effect on either the ammonifiers or the nitrifiers. Iron 
sulphate stimulated nitrification but no appreciable effect was noted 
from the use of Kl, BaClj, AI2SO4, ZK1SO4, H3BO4, Na2S04, or a manure 
infusion. Sulphur stimulated nitrification on alkaline mucks. None of 
the treatments was effective in increasing COj production unless man- 
nitol was also added. The production of CO2 was retarded by the 
addition of NaCl. Increases in numbers of bacteria and fungi were 
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obtained when either CUSO 4 or NaCl was used with either the 0-8-24 
or 3-8-24 fertilizer. 

Relationship Between Carotene, Blindness Due to Constriction of the 
Optic Nerve, Papillary Edema and Nyctalopia in Calves. — Moore, L. 
A. — Jour. Nutrition. 17 (5) : 443-459. 19v39. [Journal Article No. 346 
(n. s.) from the Mich. Agr. Exp. Sta.] — For the past 20 years various 
investigators have noted a peculiar type of blindness in calves associ- 
ated with rations where poor quality or no roughage was fed. Previous 
work has shown that the blindness is due to a constriction of the optic 
nerve where it passes through the optic foramen caused by a stenosis 
of the bony canal. Further work with calves has shown that the blind- 
ness is preceded by nyctalopia and ophthalmoscopic observations re- 
vealed papillary edema and bleaching of the Tapetum Lucidum. Holstein 
calves placed on the blindness-producing ration and fed crystalline caro- 
tene dissolved in cottonseed oil in quantities sufficient to keep the blood 
plasma carotene level well above a lower limit of 0.13 micrograins 
per ml. did not develop these eye changes. Vitamin A deficiency is 
therefore the causative factor. 

In mature cows nyctalopia and papillary edema develop l)ut blindness 
due to constriction of the optic nerve does not develop because the bony 
optic canal has already been formed. In calves blindness due to constric- 
tion of the optic nerve and papillary edema are associated while 
nyctalopia is a separate process but due to the same deficiency. 

Papillary edema is a cardinal sign of increased intracranial pres- 
sure. Vitamin A may therefore be necessary for the regulation of 
this pressure. Increased intracranial pressure may also account for 
certain nervous manifestations of vitamin A deficiency. 

Response of Certain Perennial Grasses to Cutting Treatments.— 

Harrison, C. M, and Hodgson, C. W. — Jour. Am. Soc. Agron. 31 (5) 
418-430. 1939. [Journal Article No. 347 (n. s.) from the Mich. Agr. Exp. 
Sta.] — Orchard grass (Dactylis ylomcraia L), timothy (Phlciim pratcusc), 
quack grass (Ayropyron repens), Kentucky bluegrass (Pon pratrnsis), 
smooth bromegrass (Brouius inennis), and a mixture of smooth broniegrass 
and alfalfa were grown in sand culture in the greenhouse and cut 
weekly at t-liree different heights for eight successive weeks between 
March 30 and May 20. In general, the shorter a given species was cut, 
the less total top growth and underground parts it produced. The 
various species rated in the following order as regards resistence to 
injury sustained by frequent close clipping: Kentucky bluegrass, quack 
grass, smooth ])roniegrass with timothy and orchard grass being about 
equal. Smooth broniegrass made better growth when grown in as- 
sociation with alfalfa than when grown alone. 

Induced Parthenocarpy of Watermelon, Cucumber and Pepper by the 
Use of Growth Promoting Substances. — Wong, C. Y. — Proc. Am. Soc. 
Hort. Sci. 36: 632-636. 19v39, [Journal Article No. 349 (n. s.) from the 
Mich. Agr. Exp. Sta. | — In experiments conducted in 1938 parthenocarpic 
development of fruits of the cucumber, watermelon and pepper were 
obtained by treating either stigmas or cut styles w'ith napthalene acetic 
acid (in concentrations of 1 to 5 per cent in lanolin paste). Partheno- 
carpy was also induced by spraying a 0.05 per cent solution of naptha- 
Icne acetic acid on the stigniatic surfaces. The resulting fruits were 
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seedless but of normal season of maturity, texture and flavor. In some 
instances, they were somewhat smaller in size and less regular in shape, 
though in other instances their exterior appearance was like that of 
normal seed-bearing specimens. 

The European Frit Fly and Its Forms in North America* — Sabrosky, 
C. W. — Annals Knt. Soc. Amer. 32: 321-324. 1939. [Journal Article 
No. 351 (n. s.) from the Mich. Agr. Ex]). Sta.] — The European frit fly, 
an important pest of grains in Europe has been widely reported in 
North America, although not causing as much damage here. A new 
classification is now proposed for this species and its relatives, wherein 
three species and one variety are accepted instead of the one widely 
varying species hitherto recognized. 

Experimental Work on Processing and Finishing Pickles. 1. Rate of 
Diffusion of Salt from Pickles During the Freshening Process. — Switzer, 
R. G., Richardson, 1). E. and Faliian, F. W. — Fruit Products Jour. 18 
: 260-261, 281, 283. 1939. [Journal Article No. 364 (n. s.) from the 
Mich. Agr. I^Lxp. Sta.] — A study was made of the best method of fresh- 
ening ])ickles prior to processing them. Some manufacturers are not 
cognizant of the fact that after the salt is withdrawn from the pickle 
during the freshening process spoilage soon takes place. Jt was found 
that : 

1. For maximum efticienev, salt stock pickles should be freshened at 
7{y F. or above. 

2. Eight-hour freshening periods are recommended, since about 95 per 
cent of the salt which is capable of being removed in 12 hours has 
diffused out in the first 8 hours. 

3. \Mien circumstances warrant, salt stock pickles may be completely 
freshened in about 8 to 10 hours by circulating fresli water through 
the tank at a moderate rate. 



48 


MICHIGAN QUARTERLY BULLETIN 


NATURE OF PUBLICATIONS 

Four series of publications are issued by the Michigan Agricultural Experiment 
Station — Circular, Special, Technical, Quarterly — ^and the Extension Division issues 
an Extension series, and also a series designed especially for Boys' and Girls* 4-H 
Club members. The Extaasion (E) bulletins and the Circalar (C) bulletins are 
popularly written articles of information on the subjects indicated. Their subject 
matter is based on the results of investigations at the Experiment Station and on 
other sources of information. The Special (S) bulletins report on specific investiga- 
tions conducted by the Michigan Station. They are written in popular style so as 
to be of use to farmers and others interested in the subjects in question. The 
Technical (T) bulletins likewise report on specific investigations of the Michigan 
Station but deal with subjects that from their very nature must be described in 
more or less technical language. They are printed in small editions and are in- 
tended especially for libraries, investigators, teachers, extension men, county agri- 
cultural agents and other specialists who may have use for them. The Quarterly 
bulletins contain timely articles of information for farmers, based largely on the 
work of the Agricultural Experiment Station. 

A mailing list is maintained to whom the Quarterly bulletins are regularly sent. 
Bulletins of the other series are sent only upon specific request, except to a small 
list consisting of libraries, experiment stations and extension workers, county agri- 
cultural agents, and newspapers. 

Individual copies of publications, with the exception of those listed with a stated 
charge, are sent free upon request so long as the supply lasts. Failure to send a 
bulletin requested means that the publication has gone out of print since this list 
was issued. Because of their cost and the size of the editions printed, however, 
requests should be limited to those actually needed not to exceed 10 IN NUMBER 
at any one time. Bulletins are not printed in editions large enough to be supplied 
to schools for text book purposes, but libraries of colleges and public schools in 
Michigan will be supplied with copies not to exceed six in number for class reference. 

Please send in order on separate sheet or card giving series and number, for 
example : 

C 97 E146 S210 

Cl 53 S289 

Address application for bulletins to Agricultural Experiment Station, East Lansing, 
Michigan. Write your name and address plainly. 


BULLETINS FOR GENERAL DISTRIBUTION 

♦Bulletins listed with a starC**) preceding the number are recent publications. 


Single Copies Free Unless Charge Is Stated. 
Additional Copies, 5c Bach. 

AGRICULTURAL ECONOMICS 
(Includiiig Farm Manayament, Marketing) 

C153 A Handbook of Michigan Tax Laws 
Marketing MfeUgan Vegetable Crops 
S94 The Financial History of a Twelve* Year- 
Old Peach Orchard 

5171 Farmers* Cooperative Buying and Sell- 

ing Organizations in Michigan 

5172 Farm Real Estate Assessment Practices 

in Michigan 

S185 Roadside Marketing in Michigan 
S189 The Marketing of Michigan Milk 
S199 Studies in Swine Feeding 
S209 Consumers* Demand for Apples 


S215 Successful Farm Practices in the Upper 
Peninsula 

S217 Marketing Michigan Beans 
S227 Motor Truck Marketing of Michigan 
Fruits and Vegetables 

S232 The Michigan Pear Industry, Its Status 
and Trends 

S235 Motor Truck Marketing of Michigan 
Livestock 

5241 A Farm Management Study of Crop 

Production Practices 

5242 Grape Production Costs and Returns in 

Southwestern Michigan 

5254 Organization of Farms in Southeastern 

Michigan 

5255 Sheep Investigations and Management 

Practices in the Upper Peninsula 
S258 Production and Price Trends in the 
Fitted Red Cherry Industry 
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5263 The Production -Con sumption Balance of 

Agricultural Products in Michigan: 
Part I Fruits and Vegetables 

5264 Farm Tax Delinquency in Michigan from 

]928*1932 

5267 An Economic Study of the Potato Enter- 

prise in Michigan 

5268 Public Produce Markets of Michigan 

5269 The Production-Consumption Balance of 

Agricultural Products m Michigan : 
Part n Livestock and Animal Products 

5270 The Economics of Bean Production in 

Michigan 

S278 The Production-Consumption Balance of 
Agricultural Products in Michigan: 
Part III Field Crops 

S2fM Economic Aspects of Lamb Feeding in 
Michigan 

S286 Cwt of Apple Production in Berrien 
County, Michigan, in 1936 
S288 Marketing Potatoes in Michigan 

S291 A Decade of Michigan Cooperative Ele- 
vators 

El 06 Accounting for Stored Produce 

E189 This Business of Farming m Michigan, 


AGRICULTURAL ENGINEERING 
(Building, Farm Equipment) 

062 The Simplex Lime Spreader 
C 126 Essentials of a Mulch Paper Laying 
Machine 

*Clf7 Contrcdling Rate and House Mice 

S 198 Combine Harvester Thresheri, in Michigan 

S251 Michigan Farm Homes 

E69 A Simple Electric Water System 

E87 Silo Filling with Five Horse Power Elec- 
tric Motor 

K88 Grinding Grain with Electric Power 
ElOO Arrangement of Barn Floor Plans Gen- 
eral Purjiosc Barn-Stock Face In 
ElOl Standard Dimensions I'^sed In Lavinir 
Out Barn Plans 

E102 Arrangement of Barn Floor Plans— 
Dairy Bam Plan— Stock Face Out 
E103 Portable Hog Ckits 

*E1M M^igan Septic Tank and Tile Sewage 
Disposal System 

F.124 Portable Range Shelter 
E129 Grinding and Elevating Gram with One- 
Half Horse Power Motor 
El 30 Small Sash House for Growing Vege- 
table Plants 

E134 Common Binder Head and Knot ter Head 
Troubles 

E141 Temporary Silos for Michigan 

E142 Household Closets and Storage Spaces 

El43 Care of the Sewing Machine 

E153 Care and Repair of the Mowing Machine 

E171 The Hydraulic Ram 

E188 The Trench Silo 


ALFALFA (See Crot») 


beans (See Crops) 


BUTCHERING (See Animel HuslMuidry) 


ANlftlAL HUSBANDRY 

(Feeding, Breeding, Dieenses, Care of Liveetock) 

C65 Alfalfa lor Horses 
C129 Results for a Long Time Mineral Feed- 
ing Experiment with Dairy Cattle 
C147 Fitting and Showing Dairy Cattle 

5199 Studies in Swine Feeding 

5200 Hogging Off Corn 

S233 Experimental Studies in Feeding Fatten- 
ing Lambs 

S2S3 Liberal vs. Limited Rations for Draft 
Colts in Michigan 

S255 Sheep Investigations and Management 
Practices in the Upper Peninsula 
S280 Fattening Beef Calves 
S293 Methods of Preparing the Corn Crop for 
Yearling Steers 

E33 Bigger Dairy Profits Through Dairy 
Herd Improvement Associations 
E94 Better Bulls Increase Dairy Profits 
E103 Portable Hog Cots 
E105 Raising Dairy Calves 
Elio Bang’s Disease 
E128 The Marc and Foal 
E151 The Home Meat Supply (Butchering and 
Canning) 

E167 Stallion Management 
E174 Controlling Horse Parasites 

*E197 Guides (or Horse Buyers (One copy free 
to Michigan residents; 10 cents per 
copy to non-residents.) 

*E2tl Sleeping Sickness (of Horses) 


ANIMAL PATHOLOGY 

Elio Bang’s Disease 
E165 Mastitis 

E174 Controlling Hi>rs«e Parasites 


CROPS 

CHS Field Peas for the Upper Peninsula c-f 
Michigan 

C148 , Culture and Use of Popcorn 
C154 Alfalfa in Michigan 
C159 A Mixture of Alfalfa and Smooth Brome 
Grass for Pasture 

C161 Soy Bean Production in Michigan 
C163 Annual Cover Crops for Michigan 
Orchards 

C168 Production of Root Crops for Forage in 
Michigan 

Sl06 Sugar Beet Growing in Michigan 
S109 Crop Vatieties for Michigan 
S130 The Clovers and Clover Seed Production 
in Michigan 

5150 Emergency Hay and Pasture Crops 

5151 Buckwheat in Michigan 

S156 Investigations with Strains of Beans 
S191 Barley for Michigan Farms 
S197 Oat Tests at the Michigan Experiment 
Station 

S210 Com Growing in Michigan 
S213 Oat Varieties and Diseases in Upper 
Peninsula 

S223 Bald Rock Wheat 

S234 Spraying and Dusting Potatoes in 
Michigan 
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S24S Tests Show Better Ways to Grow Mich- 
igan Potatoes 

S2S6 Crop Mixture Trials in Michigan 
S271 The Katahilin Potato in Michigan 
S276 Field Stacking for Michigan Beans 
S292 Alfalfa Management 
S295 The Michel ite Bean 
*32S9 Soil Management for Potatoes 
E23 More Alfalfa for Michigan 
E44 Coming Through with Rye 
*E49 Better Potatoes for Michigan 
E67 Producing Sugar Beets 
E73 Barley, Cull Beans and Potatoes as 
Feed for Dairy Cattle 
£116 Producing Beans in Michigan 
E123 Muck Soil Management for Onion Pro- 
duction 

E127 Chicory, Its Culture and Uses 
E139 Replacement Crops for Michigan’s Con- 
tracted Acres 

£177 Oat Culture in Michigan 
E181 Potato Protection for Small Acreages 
E187 Winter Wheat Culture in Michigan 
E190 Dust Treatment for Seed Corn Diseases 

*£19S Hybrid Com and Its Place in Michigan 
*C202 Sweet Clover 


DAIRY 

C95 Feeding Minerals to Dair> Cattle 
C97 Cottage Cheese 

C129 Results of a Long Time Mineral Feeding 
Experiment with Dairy (attic 
Cl 17 Fitting and Showing Dairy Cattle 
C151 Methods and Problems of Farm Butter 
Making 

S201 The Influence of Sugar and Butterfat on 
Quality of Ice Cream 

S262 The Use of Cleaners in the Dairy Plant 
S272 The Disposal of Wastes from Milk Prod- 
ucts Plants 

*S297 Profitable Dairy Management 

E2 The Babcock Test 

E33 Bigger Dairy Profits Through Dairy 
Herd Improvement Associations 
E94 Better Bulls Increase Dairy Profits 
E9S Why Cream Tests Vary 

E96 Why Milk Tests Vary 
K105 Raising Dairy Calves 
Elio Bang’s Disease 
£140 Milk— The Ideal Foo/l 
E165 Mastitis 


ENTOMOLOGY (Insects and Their Control) 

ClOl Cockroaches, Silver fish and Book -lice 
C104 Clothes-Moths and Carpet Beetles 
C107 The Mexican Bean Beetle 
C132 June Beetles or White Grubs in Michigan 
C133 Soft Scales Injurious to Deciduous Orna- 
mentals 

C134 Wood Boring Insects which Atttack 
Furniture and Buildings 
C141 Some Chewing Insects Infesting Michi- 
gan Evergreens 

C144 Flies and Mosquitoes Commonly Found 
About Michigan Homes 


C149 Gladiolus Culture, Insects, and Diseases 
S83 Key to Orthoptera of Michigan 
S204 Investigations of Corn Borer Control at 
Monroe, Michigan 

S214 Insects Affecting Ornamentals Under 
Glass 

S221 Controlling the Codling Moth in South- 
western Michigan 

S230 Success and Failure of Spraying for 
Scab and Codling Moth 
S234 Spraying and Dusting Potatoes in Michi- 
gan 

5238 55ome Wood Boers Attacking the Trunks 

and Limbs of Deciduous Trees and 
Shrubs 

5239 The Principal Grape Insects in Michigan 

5243 Important Leaf Feeding and Gall Mak- 

ing Insects Infesting Michigan’s De- 
ciduous Trees and Shrubs 

5244 Insect Pests of Stone Fruits in Michigan 
S266 Dahlias: Their History, Classification, 

Culture, Insects and Diseases 
S277 Insecticide Experiments on Codling Moth 
in Michigan, 1929-1935 

E59 Corn Borer Control by Good Farming 
K74 The Fruit Bark Beetle 
£75 The Oiiental Peach Worm 
E78 The Fruit Tree Leaf Roller 
E117 Control Methods for Insects of the 
Kitchen Garden 

E121 Codling Moth Situation in Lower Michi- 
gan 

E12S Insects Infesting Golf Courses and I^awns 
E138 The Beai^ Weevil 
E144 Fleas, Bedbugs, and Human Lice 
E154 Spraying Calendar 
*EE1S4 Supplement to Above Spraying Calendar 
E161 Sucking Insects Infesting Apples and 
Pears in Michigan 

E164 Denis and Pyi’cthrum for Insect Conti'ol 
E166 Ant Control in Houses and on Lawns 
E175 Control of Sucking Insects on Conifcis 
K179 Bean, Cabbage, and Onion Maggots 
E180 Controlling Chewing Insects on Garden 
Crops 

E181 Potato Protection for Small Acreages 
E192 Insects Attacking Stored Foods and 
Ccieal Products 
E193 Michigan Termites 

*E1M Controlling Shield Scales of Deciduous 
Trees 

*£1M Controlling Plant Lice on Field and 
Garden Crops 

FARM MANAGEMENT 
(See Agricultural Economics) 

FERTILIZERS (See Soils) 

FLORICULTURE 

(See Landscaping and Plantings) 

FOODS (See Home Economics) 

FORESTRY 

S190 Oak Forests of Northern Michigan 
S196 The Farm Woodlot in Michigan 
E147 Forest Planting on Michigan Farms 
(Also see 4-H Club Bulletins) 
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FRUITS (See Horticulture) 

4-H CLUB 

The 4'H Club Bulletins arc specitil subject 
bulletins prepared for leaders and members of 
Michigan 4-H Cluba. Copies of these bulletins 
for the use of the 4-H Clubs may be secured 
from the office of your County Agricultural 
Agent. 

For individuals other than members of Michi- 
gan 4-H Chibs there will be a charge of 2Sc for 
Handicraft Bulletins llA and 11 B, and 10c per 
copy for all other 4-H Club Bulletins 

If2 Potato Club Work 

H.1 Michigan 4-H Bean Clubs 

H7 Corn Club Work 

The Well-Dressed Girl in Cotton, Proj- 
ect I 

H9b Summer Wardrobe 
n9c The Summer Costume 
HIO Canning 

Hi la Handicraft (Tub Work 

Hi lb Handicraft ('lub Work. Advanced 

H12 4-11 School l.unch Club-. 

H17 4-H Dairy Club Manual 

Hl8 4-H Poultry Club Work 
Hl9 Forest Planter’s Handbook 
HJ4 Forest War<len’s Handbook 
HJ5 Farm F.lectncity for 4 H Club.- 
1126 Wood Identification for 4 M fTuh> 

H27 Forest Cruisers Handbook 
H28 Health 

HJ9 (Vmverv alton Progiam foi Michigan 4-11 
f’lubs 

*H30 4-H Food Preparation, Project 1— Break- 

fast 

*H30a 4-H Food Preparation, Project H— 
Luncheon and Supper 
'H31 Forest Fire Study for 4-H Clubs 
(First year) 

"H3Ia Forest Fire Study for 4-H Clubs 
(Second year) 

*H32 4-H Food Preparation, Meal Planning, 

Project III— -Dinner 
’’HSS Soil Conservation Program 

IL14 4-H (iarden Club SugKCNti'»n> 

1135 Advanced 4-11 Canning 

1136 4-11 TMieasant Propagation Management 

Project 

H37 Electrical Projects for 4- If ('luh«. 

*H3ll 4-H Sheep Club Manual 
*H39 4-H Colt Club Manual 

HOME ECONOMICS 

r97 Cottage Cheese 

C98 How to Make, Clarify and Preserve 
Cider 

C164 Flints for Ycai Around I '.sc 
*C1C7 Controlling Rats and House Mice 
S2S1 Michigan Farm Homes 
£120 Making Bugs 
E126 Desserts 
*£132 Home Canning 
E136 Living With Pictures 
E140 Milk-Thc Ideal Food 
E142 Household Ckisets and Storage Spaces 
E143 Care of the Sewing Machine 
E145 Homemade Pickles and Relishes 


EI49 Honey Vinegar 
EI50 Hints for Using Honey 
ElSl The Home Meat Supply 
FH63 Fruit Jellies, Preserves, Jams, Marma- 
lades, Conserves, and Butters 
E168 Reseating Chairs 

Elo9 Color in Home Decoration (One Copy 
free to Michigan residents; 10 cents 
per copy to non-residents ) 

*E170 Color for Clothes 
E182 Attractive Kitchens 
F.184 Modern I.aundry 

(For Control of Household Insects, 
sec Entomology) 

HORTICULTURE 

(Apples, Berries, Grapes, Melons, Vegetables, 
Bees) 

C98 How to Make, Clarify and Preserve 
Cider 

C124 The Young Vineyard 
C130 Cultural Method of the Bearing Vine- 
yard 

ri46 Three \Trus Diseases of the Peach in 
M ichigan 

(T52 Raspberry Cirowing in Michigan 
CT55 St lection of Orchard Sites in Southern 
M u'higan 

Cl()0 Piotecting Cherries from Birds 
C1 (j 2 Control of Sod Erosion in Michigan 
Orchards 

n(>3 Annual Cover Crops for Michigan Or- 
chai ds 

C’166 Water Conditioning for Greenhouses 
S126 .\n .\nalysis of the Peach Vaiiety Ques- 
lion in Michigan 

5141 Profitable Pinning of the Concord Grape 

5142 (drafting in the Apple Oichanl 
S164 Diagnosing Orchard Ills 

S178 Michigan Raspberry Diseases 
S182 Strawberry Growing in Michigan 

5184 Si/c of Peaches and Size of (Top 

5185 Roadside Marketing in Michigan 

5194 The Use of Peat m the Greenhouse 

5 195 M untaining the Productivity of Cherry 

T rees 

S20.> Spraying Materials and the (Wntrol oi 
Apple Scab 

S209 (\msumers’ Demand for Apples 

5218 Spray Injury Studies No 1 

5219 Spray Injury Studies No. 2 

5220 Comparisons of Methods of .Making 

Spray Applications 

S232 The Michigan Pear Industry. Its Status 
and 'Trends 

S237 Trends in Cheriy Production 
S242 Grape Production ('osis and Returns in 
Southwestern Michigan 

S252 The Cultivation of the Highhush Blue- 
berry 

5257 Utilization of Land Types for Fruit 

Production, Bcrncn County, Michigan 

5258 Production and Price Trends m the 

Pitted Red Cherry Industry 
S265 The ‘Thin Wood” Method of Pruning 
Hearing Apple Trees 

S275 Factors Influencing the Yields of Mont- 
morency Cherry Orchards in Michigan 
S281 Graduated Space Method of Thinning 
Apples 
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S285 Reaction of Greenhouse Plants to Gas 
in the Atmosphere and Soil 
£38 Fertilizing the Mature Apple Orchard 
£77 The Tar-Paper Packing Case for Winter- 
ing Bees 

£148 Pruning Young Fruit Trees 
£154 Spraying Calendar 
*£E154 Supidement to Above Spraying Calondar 
£157 Muskmelon Reminders 
*E1M Protecting Fruit Treee Against Mice and 
Rabbits 

(Vegetables) 

r]39 Tomato Diseases in Michigan 
ri40 Home Production of the Family’s Food 
Supply 

C165 Celery Production in Michigan 

*Clf» Marketing Michigan Vegetoble Crops 

S249 Cabbage Varieties 

5259 The Influence of the Length of the Inter- 

val Between Pickings on the Yield 
and Grade of Pickling Cucumbers 

5260 Yellow Dwarf Disease of Potatoes 

S267 An Economic Study of the Potato Enter- 
prise in Michigan 

S271 The Katahdin Potato in Michigan 
S273 The Production of Cucumbers for Pick- 
ling Purposes 

S288 Marketing Potatoes in Michigan 
S290 Tomato Varieties 
E4 Home Vegetable Garden 
£83 Growing Peas for the Canning Factory 
£130 Small Sash House for Crowing Vege- 
table Plants 

£156 Tomato Growing in Michigan 
£158 Timely Tomato Topics 
£102 Michigan Potato Diseases and Their 
Control 

*E2M Controlling V^etable Diseases in Seed- 
bed and Coldframe 


LANDSCAPING AND PLANTING 
(Flowers, Trees and Ornamentals) 

Cl33 Soft Scales Injurious to Deciduous Orna- 
mentals 

Cl49 Gladiolus Culture, Insects, and Diseases 
C156 Management of Bent Oass Lawns 
S222 Garden Roses 

SS228 Supplement — Lists of Rock Garden Plants 
S251 Michigan Farm Homes 
S266 Dahlias, Their History, Classifleation, 
Culture, Insects and Diseases 
S282 Wax Emulsions for Spraying Nursery 
Stock and Other Plant Materials 
£125 Insects Infesting Golf Omrses and Lawns 
E146 Hardy Perennials 
£152 Hardy Shrubs 
£160 Ornamental Trees 
£166 Ant Control in Houses and on Lawns 
£172 Pruning and Care of Ornamental Trees 
and Shrubs 

El75 C!)ontrol of Sucking Insects on Conifers 
E178 Evergreens 

*Elft LaoMdacapbig the Home Grounds 

(For additional references on Insects affecting 
Ornamentals, see Entomology) 


PLANT DISEASES 

C93 Sting on Apfdes 
C135 Chestnut Blight in Michigan 
C139 Tomato Diseases in Michigan 
C142 Common Diseases of Cereals in Michigan 
C146 Three Virus Diseases of the Peach in 
Michigan 

C149 Gladiolus Culture, Insects, and Diseases 
S164 Diagnosing Orchard Ills 
S178 Michigan Raspberry Diseases 
S213 Oat Varieties and Diseases In Upper 
Peninsula 

S234 Spraying and Dusting Potatoes in 
Michigan 

.S260 Yellow Dwarf Disease of Potatoes 
S266 Dahlias, Their History Oassification, 
Culture, Insects and Diseases 
£162 Michigan Potato Diseases and Their 
Control 

£176 Oat Smut Control 

£186 Prevent W’heat Stinking Smut 

£190 Dust Treatment for Seed Corn Diseases 

*E286 Controlling Vegetable Diseases in Seed- 
bed and Coldframe 


POULTRY 

(Raising, Disease and Parasite Ccmtrol) 

*E51 Feeding for Egg Production 

£52 Care and Feeding of Growing Chicks 

£124 Portable Range Shelter 

£137 Michigan Turkeys 

£183 Poultry Lice and Mites 

S294 Profitable Poultry Management 

SOCIOLOGY 

5207 Public Health and’ Educational Services 

in Michigan 

5208 Service Institutions and Organizatic»n<i in 

Town -Country Communities 
S226 Activities of Churches in Town -Country 
communities 

S229 Rural Scliool Organization in Michigan 
S236 Population Trends in Michigan 
S261 Changes in the Retail and Service Facil- 
ities of Rural Trade Centers in 
Michigan, 1900 to 1930 

S274 Changes in Standards of Consumption 
During a Depression 

S283 Some Characteristics of Rural Families 
in Three Michigan Communities 
S287 The Standard of Livm|r of Farm Faro' 
ilics in Selected Michigan Communities 
S289 High School Communities 
*S2N The InterMta of Rural Poople as Por- 
trayed in WooUly Nowspapors 

SOILS (Fertillzors, Lawns, Erosion) 

C62 The Simplex Lime Spreader 
C156 The Managremeat of Bent Grass Lawns 
C157 Synthetic Manure Production in Michigan 
C162 Control of Soil Erosion in Michigan 
Orchards 

C166 Water Conditioning for (jrecnhouscs 
S133 Fertilizers— What They Arc and How to 
Use Them 

S180 The Soils of Michigan: Graylmv Sand 
S192 Causes and Effects of Soil Heaving 
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S194 The Use of Peat in the Greenhouse 
S205 Soil Fertilization for Sugar Beets 
S231 Agricultural Land Classification and 
Land Types of Michigan 
S248 Sandy Soils 

S296 Fertilizers for White Pea Beans 
*S2if Soil Monagement for Potatoes 

E38 Fertilizing the Mature Apple Orchard 
E57 Lime for Michigan Soils 
E71 Value and Care of Farm Manure 
E123 Muck Soil Management for Onion Pro- 
duction 

*ElSf Fertilizer Recommendation for It3f>lf4a 
*£213 Conserving Soil by Better Land Use 
Pmctkeo 

T132 Soil Testing (20c a copy except for single 
copies to Mich. Voc Ag. teachers and 
Co. Ag. agents and other States Exp 
Sta. workers) 


VEGETABLES (See Horticulture) 


VETERINARY SCIENCE 
(See Animal Pathology) 

WEEDS 

*C17t Key to the Specie* of Ribes Occurring 
in the Great Lakes Regions 


MISCELLANEOUS 

CI58 Commercial Mushroom Prodtiction 
*Clf7 Controlling Rats and House Mice 

S247 Recreational Use of Not them Michigan 
Cut ‘Over Lands 

S279 Identification of Sex of Beavers 
K173 Safe Drinking Water 

TECHNICAL BULLETINS 

( Of value primarily to those engaoed in research 
— not for popular reading.) 

T21 How Contact Insecticides Kill 
T34 A Study of the Factors which Govern 
Mating in the Honey Bee 
T48 Lccania of Michigan 

T81 Storage and Tran sport at ional Diseases of 
Vegetables Due to Sub-oxidation 
T82 Commercial Casein 

T84 The Clarifier and the Fillerer in Proc- 
essing Milk 

T85 Studies in the Etiology of Roup and 
Allied Diseases of Fowls 
T86 The Relation of Milk Solids Not Fat to 
Overrun and Quality of Ice Cream 
T87 Paper Wrappers and Their Effect Uinm 
Physical and Chemical Projierties of 
Horticultural Products 

T88 Investigations on Winter Wheats in 
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TRACTION TESTS OF SINGLE PNEUMATIC TIRES 
VERSUS DUAL PNEUMATIC TIRES 


K. C. SAUVE 

Agricultural Engineering Section 

Pneumatic tires for tractor use were first introduced into Michigan 
during the spring of 1933. The years following the advent of these 
pneumatic tires have definitely proved the soundness of this wheel 
equipment to the extent that a very high percentage of new farm 
tractors arc being equipped with pneumatic tires. It was recognized 
that the first pneumatics were criticized as to their inability to operate 
under all conditions for which the spade lug steel wheel tractors were 
successfully operating. If pneumatic tires were to supplant the conven- 
tional equipment of steel wheel with spade lugs, it became necessary 
to give some thought to lug design for these pneumatics. 

The rubber fabricating companies began research work along this 
line with the result that various treads were designed in an attempt 
to improve tractor traction on a variety of soils and under different 
soil conditions. 

The fact that farmers are using pneumatic-tired tractors in rapidly 
increasing numbers would indicate an acceptance of the improvements 
made in lug design. 

Introduction of Dual Pneumatics 

Within the last year keen interest was manifested in the use of dual 
pneumatic tires in the hope that traction would be improved over the 
single pneumatic. Some previous w'ork had been done in which an 
additional tire was used with each drive member. Tests proved that 
duals of this kind were advantageous in improving traction, particularly 
in muck soil. The cost of such dual equipment, however, was approxi- 
mately twice that of the single pneumatics. 

Then came the development of small cross-section tires to be used 
in dual combination. The cost of two of these new tires in dual com- 
binations was intended to be more nearly the cost of the single pneu- 
matic. 

A problem immediately arose as to the relative tractive efficiency 
of these new small section duals as compared to the single pneumatic. 
The material which follows deals with tests conducted in an attempt 
to clarify this problem. 

Location of Tests 

The tests were conducted on the Livingston farm, about two and 
one-half miles north of St. Johns, Mich. 
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Materials and Method 

A new 2-row cultivating type tractor was employed for the test, 
obtained through a local dealer. The dynamometer test truck and tires 
were supplied by the Goodyear Tire and Rubber Company of Akron, 
Ohio .♦ ,§] 

Conditions and Limitations of Tests 

Tests were conducted on three soil types — namely, silty loam, sand, 
and muck. The condition of the soils was highly favorable to good 
traction and low slippage because the soil was dry. The results and 
conclusions of this report do not necessarily apply to soils with higher 
moisture content ; particularly is this true of muck soils. 



Fig. 1. The truck dynamometer and tractor with 5.00-44 dual pneumatics. 


The six conditions under which tests were conducted were as follows : 

1 . Timothy sod 

(a) 9.00-36 singles versus 5.00-44 duals with weight on each 
drive wheel 1525 pounds. See Table 4. 

(b) 9.00-36 singles with 1797 pounds on each drive wheel versus 
9.00-36 singles with 1525 pounds on each drive wheel (Table 
5). 


2 . Suid (Oat stubble) 

(a) 5.00-44 duals (1525 pounds on each wheel) versus 5.00-44 
duals (1797 pounds on each wheel) (Table 8). 

(b) 9.00-36 singles (1797 pounds on each wheel) versus 9.00-36 
singles (1525 pounds on each wheel) See Tables 9 and 10. 

♦Acknowledgment is given to E. F. Brunner of the Goodyear Tire and Rubber 
Company for making the test possible and to L. H. Skromme and H. G. Coburn 
who acted as engineers during the tests. 
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3. Muck (Mint stubble) 

(a) 5.00-44 duals (1525 pounds per wheel) versus 9.00-36 singles 
(1525 pounds per wheel) See Table 2. 

(b) 9.00-36 singles (1797 pounds per wheel) versus 5.00-44 duals 
(1797 pounds per wheel) See Table 3. 

4. Muck (Plowed and rolled) 

(a) 9.00-36 singles (1525 pounds per wheel) versus 5.00-44 duals 
(1525 pounds per wheel) See Table 1. 

5. Freshly plowed and disked ground (silty loam) 

(a) 9.00-36 singles (1797 pounds per wheel) versus 5.00-44 duals 
(1797 pounds per wheel) See Table 10. 

6 . Freshly plowed ground (silty loam) 

(a) 9.00-36 singles (1797 pounds per wheel) versus 9.00-36 
singles (1525 pounds per wheel) See Table 6. 

(b) 9.00-36 singles (1525 pounds per wheel) versus 5.00-44 duals 
(1525 pounds per wheel) See Table 7. 

An additional test was performed to show the effect of tractor ground 
speed and slip for one soil condition — namely, timothy sod. 


Table 1. Tractor performance in muck soil of singles versus duals — 1525 pounds 

on each wheel. 



9.00-36 Singlefl— 1525 lb. 

5.00-44 Duals— 1525 lb. 


D. B. 
Pull 
in 

pounds 

Slip 

in 

per cent 

Speed 

in 

M. P. H, 

Drawbar 

H P. 

D. B. 
Pull 
in 

pounds 

Slip 

in 

per cent 

Speed 

in 

M. P. H. 

Drawbar 
H. P. 

Push 

555 

0 

1 9 

2.80 

645 

0 

1.85 

3.18 

Push 

560 

0 

1.83 

2.70 

672 

0 

1 88 

3.36 

Push 

650 

0 

1.66 

1.66 

735 

0 

1.80 

3.53 

Pull 

290 

6.8 

2.38 

1.84 

250 

8.6 

2.36 

1.57 

Pull 

410 

9 0 

2 31 

2 50 

400 

10 2 

2.32 

2.48 

Pull 

590 

11.1 

2 26 

3.56 

580 

13.4 

2 25 

3.48 

Pull 

740 

14.0 

2 18 

4.30 

720 

15 4 

2.18 

4.18 

Pull 

890 

18.8 

2.04 

4 84 

780 

19.7 

2.06 

4 28 

Pull 

1000 

22.6 

1.94 

5 17 

910 


1.92 

4.66 

Pull 

1040 

29.2 

1 77 

4.9 

920 


0.91 

2.23 

Pull 

1140 

39.5 

1.50 

4.56 

1000 


1.55 

4 14 

PuU 

1230 

63.7 

0.90 

2.95 

1000 


0 83 

2.22 


Table 1 and Graph No. 1 indicate a superiority of the single pneumatic 
over the dual pneumatic as they relate to drawbar pull and slip in muck 
soil which was plowed and rolled. 
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Table 2. Tractor performance in dry muck (mint stubble) of duals versus singles — 

1525 pounds cm each wheel. 



5.00-44 Duals— 1625 lb. 

9.00-36 Singles— 1525 lb. 


D. B. 
Pull 
in 

pounds 

Slip 

in 

per cent 

Speed 

in 

M. p. n. 

Drawbar 
II. P. 

D. B. 
Pull 
in 

pounds 

Slip 

in 

per cent 

Speed 

in 

M. P. H 

Drawbar 
H. P. 

Push 

408 

0 

2 58 

2 81 

420 

0 

2.81 

3.15 

Push 

450 

0 

2.60 

3 00 

438 

0 

2.20 

2 67 

Push 

388 

0 

2.73 

2 83 

385 

0 

2.36 

2.32 

Pull 


5.13 

3 28 

2 36 

290 

5 7 

3 21 

2.48 

Pull 

400 

8 10 

3 19 

4.17 

460 

6.87 

3.16 

3 88 

Pull 


10 70 

3.04 

6 49 

830 

9.76 

3 03 

6 70 

Pull 


13.00 

2.97 

8 32 

1040 

10 5 


8.38 

Pull 

1180 

17 50 

2 81 

8.84 

1180 

14.9 

2.85 

8 98 

Pull 


19.80 

2 71 

8 90 

1370 

16 65 

2.76 

10 08 

Pull 


18 50 

2 75 

10 42 

l.'iSO 

21.7 

2 59 

10.55 

Pull 


54 4 

1 46 

5 97 

1640 

61 2 

1.24 

6.43 

Pull 

1570 

27.4 

2 45 

10 25 

1650 

47 6 

1 71 

7.52 

Pull 


51 3 

1 58 

6.74 

1680 

38 4 

2.03 

9.10 


Table 2 and Curves 1 and 2 of Graph No. 2 show clearly the advantage 
of single pneumatics over the duals in muck (mint stubble) as they 
relate to drawbar pull and slip. 


Table 3. Tractor performance in dry muck (mint stubble) of singles versus duals — 

1797 pounds on each wheel. 



9 00-30 Singl(‘rt^--1797 lb. 

:> 00-44 Dualrf— 1797 lb. 


D. B, 
Pull 1 
in 1 

pounds 1 

Slip 

in 

per cent 

Speed 

in 

M. P. il 

Drawbar 
H. P. 

D H. 
Pull 
in 

pounds 

1 

Slip 

in 

per cent 

Speed 

in 

M. P. H. 

Drawbar 
11. P. 

Push 

453 

0 

2.59 

3 13 

485 i 

0 

2 52 

3 26 

Push 

488 

0 

2 52 

3 28 

517 i 

9 1 

2 63 

3 62 

Push 

420 

0 

2.64 

2 96 

455 

9 ! 

2.67 

3.24 

Pull 

260 

3.89 

3 19 

2 22 

280 

4 63 

3 28 

2.45 

Pull 

530 

5 47 

3 14 

4 44 

520 

7 28 

3 18 

4.41 

Pull 

830 

8.00 

3 06 

6 77 

790 

8 38 

3 14 

6 61 

Pull 

1040 

8 S3 

3 02 

8 38 

1000 

9 8 

3 05 

8.13 

Pull 

1110 

11.83 

3 01 

8 92 

1200 

15 0 

2 86 

0 17 

Pull 

1390 

13.4 

2 90 

10 75 

1590 

21 4 

2 63 

11 15 

Pull 

1570 

15.9 

2 77 

11 6 

1750 

33 9 

2 08 

9.71 

Pull 

1810 

20 5 

2 57 

12.5 

1720 

46 7 

1.49 

1 6.84 

Pull 

1950 

43.8 

1 61 

8 38 

1700 

54 4 

1 20 

5.44 


Table 3 and Curves 3 and 4 from Graph No. 2 show the advantage of 
single pneumatics over the duals in muck (mint stubble) as they relate 
to drawbar pull and slip when 1797 pounds weight was on each drive 
wheel. Additional conclusions may be drawn from a study of all curves 
on Graph Sheet No. 2. 
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Table 4. Tractor performance in timothy lod (silty loam toil) comparing duals 
▼ersus singles with 1525 pounds on each wheel. 



6.00-44 Duals— 1525 lb. 

9.00-36 Singles— 1525 lb. 


D. B. 
Pull 
in 

pounds 

Slip 

In 

per cent 

Speed 

in 

M. P. H. 

Drawbar 
H, P. 

D. B. 
PuU 
in 

pounds 

Slip 

in 

per cent 

Speed 

in 

M. P. H. 

Drawbar 
H. P. 

Push 

310 

0 

2 51 

2 07 

290 

0 

2 67 

2.06 

Push 

293 

0 

2.36 

1 845 

255 

0 

2.41 

1 64 

Push 

240 

0 

2 49 

1.59 

298 

0 

2.30 

1.83 

Pull 

360 

3.15 

3 33 

3 20 

380 

3.63 

3 25 

3 29 

Pull 

680 

5.53 

3 25 

5 90 

800 

5 18 

3 16 

6.74 

PuU 

1120 

8.48 

3 12 

9 33 


7 98 

3 09 

9.07 

PuU 

1420 

11.5 

2.82 


1440 

10 55 

2 96 

11.35 

Pull 

1680 

16.4 

2.81 

12.60 

1600 

12.65 

2 91 

12 40 

Pull 

2000 

23.55 

2 54 

13 57 

1910 

16.80 

2 71 

13.80 

Pull 

2220 

33 95 


11.92 


23.6 

2 37 

14 15 

Pull 

2350 

35 10 

1.34 

8.37 

2480 

28 2 

1 66 

10 96 

Pull 

2610 

52 8 

1 15 

8 02 

2750 

49.2 

1 21 

8.88 


Table 4 and Curves 1 and 2 from Graph No.- 3 show the advantage of 
single pneumatics over the duals on timothy sod as they relate to draw- 
bar pull and slip when 1525 pounds weight was on each wheel. 


Table 5. Tractor performance in timothy sod (silty loam soil) comparing singles 
with 1525 pounds on each wheel versus singles with 1797 pounds on each wheel. 



9 00-36 Singles— 1525 lb. 

9 00-36 Singles— 1707 lb. 


D. B. 
PuU 
in 

pounds 

Slip 

in 

per cent 

Speed 
in 1 

M. P. H. 

Drawbar 
H. P. 

I) B. 
PuU 
in 

pounds 

Slip 

in 

per cent 

Speed 

ill 

M. P. H. 

Drawbar 
H. P 

Push 

290 

0 

2 67 

2.00 

328 

0 

2 67 

2 34 

Push 

255 

0 

2 41 

1 64 

310 

0 

2 54 

2.10 

Push 

298 

0 

2.30 

1.83 

— 

— 

— 

— 

Pull 

380 

3 63 

3 25 

3 20 

420 

2 94 

3 22 

3.61 

PuU 

800 

5 18 

3 16 

6 74 

820 

4 30 

3 14 

6 86 

PuU 

1100 

7 98 

3 00 

0 07 

11.50 

6 51 

3.02 

9 28 

PuU 

1440 

10 .55 

2 96 

11 35 

1.590 

8 49 

2 98 

12 63 

Pull 

1600 

12 65 

2 91 

12.40 

1750 

11 02 

2 91 

13 58 

PuU 

1910 

16 80 

2 71 

13 80 

2050 

14 80 

2 74 

14 98 

PuU 

2240 

23 60 

2 37 

14 15 

2400 

17 30 

2.39 

15.30 

Pull 

2480 

28 20 

1 66 

10 96 

2810 

24 90 

1.79 

13.40 

PuU 

2750 

49.2 

1.21 

8 88 

3220 

40 3 

1 29 

11.07 


— 

— 

— 

— 

3310 

49 2 

0 90 

8 74 


— 

— 

— 

— 

3170 

53 4 

1 025 

8 65 


Table 5 and Curves 2 and 3 from Graph No. 3 show a traction advan- 
tage of single pneumatics with 1797 pounds weight per wheel as com- 
pared with single pneumatics with 1525 pounds weight per wheel in 
timothy sod. 

















VOr.. 2 J — NOVKMBKR, 1939 — NO. 2 


' ' Gr«^phNo.3 ' 

rromTA»>l*» nr< I 

9-‘00-36 5iN0Le pNeuMixTtcs vs 500 44 Duals 


Timothy Sod and 5ii.ty Loam 

I Duals )SI 5 pesi wheel 
Z SiNOLis - 

3 •• ner - 











1 








1 

/ 







1 

i 


J 

r 





i 

f\ 







r 

V 


t 






K) 

r 





i 

7 







1 

1 







! i ^ i'lTTiTri 

0 200 400 60D 800 lOOO (100 1400 1000 IMO tOOO ttOO 1400 2W4 1800 3000 3100 3400 

Dramtoab Poll in Pounds 



xn: 


\i ^ ^ Grm>hMo.A~^ j 

Trom tabl»« SI and TEL | — 

?^00-365iNOit ftieuMATics n 5 00-44 Duals 

ON 

ruesMLY pLovveo 5 «ltv Loam 

^ J DUJ 3 LS - | 52 S**^ 0 €R WHEEL 

Z.5lNGLf£- • . *■ 

I / 1 S Singles « 1797^ ■* • , 




- f-i -j 

i j ! ■ I ! 


l40b 1000 1800 tOOO CZOO^ Z400' 2300 1800 3000 3100 3400 3(00 3800 

PsAWOAA Poll in Poimot 



66 


MICHIGAN QUARTERLY BULLETIN 


Table 6. Tractor performance in freibly plowed ground (silty loam toil) com- 
paring singlet with 1797 pounds on each wheel with singles with 1525 pounds on 
each wheeL 



9 00-36 Singles— 1797 lb. 

9.00-36 Singles— 1625 lb. 


D. B. 
Pull 
ill 

pounds 

1 

Slip 

in 

per cent 

Si>eed 

in 

M. P. H. 

Drawbar 
H. P. 

D. B. 
Pull 
in 

pounds 

Slip 

in 

per cent 

Speed 

in 

M. P. H. 

Drawbar 
H. P. 

Push 

985 

0 

1 95 

5.12 

*978 

0 

1.77 

4.62 

Push 

960 

0 

1 92 

4.92 

*963 

0 

2 07 

5.32 

Pull 

450 

9 7 

3.16 

3.79 

440 

8 42 

3.28 

3 85 

Pull 

630 

11 3 

3 12 

5.25 

880 

17.15 

2.94 

6 90 

Pull 

1000 

15 9 

2 93 

7.82 

1180 

19 4 

2 83 

8 92 

Pull 

1250 

16 25 

2 89 

9 64 

1540 

23.3 

2.64 

10 83 

Pull 

1580 

18 9 

2 70 

11 38 

1710 

29 6 

2 42 

11 04 

Pull 

1770 

26 05 

2 46 

11 63 

1790 

37 9 

1.82 

8.69 

Pull 

2030 

:t() 2 

1 914 

10 38 

1840 

49 7 

1 47 

7 30 

Pull 

2170 

35 3 

1 655 

9 58 

1900 

57 5 

1 09 

5 53 

Pull 

2220 

49 2 

1 28 

7 56 



— 


— 

Pull 

2230 

53 3 

1 105 

6.58 

' — 

• — • 

— 



♦The traction dial needle in these tests was discovered to be incorrect causing the push tests, irulicating 
rolling resistance, to be too high. 


Table 6 and Curves 2 and 3 from Graph No. 4 show a traction ad- 
vantag'e of single pneumatics with 1797 pounds weight on each wheel 
over the singles with 1525 pounds weight on each wheel in freshly 
plowed ground. 


Table 7. Tractor performance in freshly plowed ground (silty loam toil) com- 
paring single pneumatics with 1525 pounds on each wheel with dual pneumatics 
with 1525 pounds on each wheel. 



9 00-36 Singles— 1525 lb 

5.00-44 Duals— 1525 lb. 

D B. 
Pull 
in 

pounds 

Slip 

in 

per cent 

Speed 

in 

M. P. H. 

Drawbar 
II. P. 

D. B. 
Pull 

In 

pounds 

per cent 

Speed 

in 

M. P. H. 

Drawbar 
H. P. 

Push 

*978 

0 

1 77 

4.62 

823 

0 

2.04 

4.48 

Push 

*963 

0 

2 07 

5 32 

855 

0 

2 07 

4 72 

Pull 

440 

8.42 

3.28 

3,85 

390 

10.95 

3.18 

3 31 

Pull 

880 

17.15 

2 94 

6.90 

570 

13.25 

3.12 

4 74 

Pull 

1180 

10 4 

2 83 



18.90 

2.88 

6.92 

Pull 

1.540 

23 3 

2.64 

10 82 

1120 

19.1 

2.87 

8 59 

Pull 

1710 

29 6 

2.42 

11 04 

1390 

25 2 

2.64 

9 79 

Pull 


37 9 

1 82 



30.7 

2.35 

10 22 

Pull 

1840 

49 7 

1 47 

7 30 

1570 

34.3 

1.89 

7.82 

Pull 


57.5 

1 09 

6.63 

1600 

45.6 

1.68 

7.18 


— 


— 

— 

1680 

49 8 

1.30 

5.83 


♦The traction dial needle in these teste was discovered to be incorrect causing the push tests, indicating 
rolling resistance to be too high. 


Table 7 and Curves 1 and 2 from Graph No. 4 show a traction ad- 
vantage of single pneumatics over dual pneumatics in freshly plowed 
ground when the tires carried the same weight of 1525 pounds on 
each wheel. 
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Table 8. Tractor performance in sandy soil (oat stubble) comparing duals with 
duals to show the effect of traction as weight is added on drive wheels. 



5 00-44 Duala- -1525 lb 

5 00-44 Dualfl— 1707 lb. 


D H. 
Pull 

lU 

X)OUiulti 

Slip 

in 

por cont 

SpCiOil 

in 

M P If. 

Drawbar 

11 V. 

D B. 
Pull 
in 

jMminls 

Slip 

ill 

per cent 

Spoed 

m 

M. P 11 

Drawbar 
H. P. 

PuHh 

520 

0 

2 2.5 

5 12 

518 

0 

2 49 

3 44 

PllHll 

500 

0 

2 52 

5 005 

540 

0 

2 08 

2 995 

Pull 

450 

7 7.'l 

5 18 

5 82 

400 

5 84 

3 18 

3 91 

Pull 

700 

12 5 

2 00 

0 50 

740 

0 87 

5 055 

0 03 

Pull 

1025 

17 20 

2 82 

7 71 

1000 

12 04 

2 97 

8 03 

Pull 

12S0 

:io 15 

2 58 

8 13 

1200 

10 5 

2 73 

9 39 

Pul! 

1200 

52 2 

2 50 , 

7 50 

1500 

21 8 

2 00 

10 40 

l‘ull 

14:i0 

ii 1 0 i 

2 20 

8 40 

1000 

50 0 

1 92 

8 20 

Pull 

1 500 

40 2 

1 02 

0 74 

1070 

41 8 

1 875 

8 35 

Pull 

1420 : 

50 2 

1 55 

5 01 

1680 

51 0 

1 215 

5.44 


T'ahle 8 and Curves 1 and 2 from Ciraph No. 5 show the advantage of 
added weiglU to th(‘ diive wlieels in sandy soil in the form of increased 
traction. 


Table 9. Tractor performance in sandy soil (oat stubble) comparing single pneu- 
matics with singles to show the effect of traction as weight is added to drive 
wheels. 



0 00-50 .sin^Ooh - 1707 lb 


0 OO'.IO Siii^leK -1525 lb 


D U 

Pull 

in 

I><»und8 

Slip 

in 

per rent 

Speed 

in 

M P II 

1) B 

Drawbar ; Pull 

11 P 1! in 

ll pourulH 
'! 

Slip 

m 

ptT cent 

Speed 

in 

M p ir 

Drawbar 
11 P. 

PUHh 

4S5 

0 

2 51 

5 25 

1 570 

0 

2 45 

2 415 

Push 

485 

0 

2 11 

2 75 

1 570 

0 

2 50 

2 35 

Pull 

50 

1 14 

5 51 

0 15 

150 

1 03 

3 39 

1 557 

Pull 

550 

5 OJ 

3 27 

5 05 

570 

4 12 

5 25 

5 20 

Pull 

780 

0 05 

5 15 

0 5.5 

7 10 

7 05 

3 18 

0 19 

Pull 

1010 

8 5.1 

5 05 

8 15 

1110 

10 82 

2 97 

8 79 

Pull 1 

1510 

10 S2 

2 04 

10 20 

1290 

12 28 

2 04 

10 11 

Pull 

1 050 

17 5 

2 78 

12 07 

1 550 

21 2 

2 59 

10 70 

Pull 

10 U) 

22 0 

2 18 

12 85 

1750 

50 2 

2 07 

9 07 

Pull 

2100 

50 8 

1 95 

lU 81 

1890 

50 2 

1.21 

0 10 

Pull 

2100 

40 4 

1 29 

7 4t 

1800 

57 8 

1 03 

4 94 

Pull 

2100 

50 0 

1 055 

5 03 




1 



Table 9 and C. urves d and 4 from (Iraph No. 5 show the effect of added 
weight to the drive wheels in the ca.se of single pneumatics in sandy 
soil (oat stubble) as it relates to traction. 

A study of Curv(‘.s 1, 2, d, and 4 from (iraph No. 5 will show other 
relations of interest in com])aring duals with singles. 
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Table 10. Tractor performance in freshly plowed and disked ground (silty loam 
soil) comparing single pneunsatics with duals with the same weight on the reaV 
axle in each case. 



9.00-36 Singles— 1797 lb. 

5.00-44 Duals— 1797 lb. 


D. B. 
Pull 
in 

pounds 

Slip 

In 

per cent 

Speed 

in 

M. P. H. 

Drawbar 
II. P. 

D. B. 
PuU 
in 

pounds 

Slip 

in 

per cent 

Speed 

in 

M. P. H. 

Drawbar 
H. P. 

Push 

443 

0 

2 40 

2.84 

475 

0 

2.35 

2.98 

Push 

495 

0 

2.50 

3.305 

533 

0 

2.34 

3.33 

Push 

533 

0 

2.49 

3 54 

538 

0 

2.69 

3.86 

Pull 

280 

2.80 

3.29 

2.46 

220 

3.67 

3 39 

1.99 

Pull 

540 

4.67 

3 21 

4 62 

540 

6 38 

3 22 

4.64 

Pull 

920 

7.88 

3.10 

7.60 

940 

9.63 

3.10 

7.78 

PuU 

1220 

8.09 

3.05 

9.93 

1290 

13.62 

2.96 

10.18 

Pull 

1560 

14.32 

2.85 

11.86 

1590 

20.50 

2 73 

11.68 

Pull 

1890 

20.00 

2.62 

13.19 

1670 

23.35 

2.62 

11.65 

PuU 

2220 

30.70 

2 16 

12.78 

1890 

32.70 1 

2.235 

11.28 

Pull 

2530 

51 20 

1.18 

7 97 

2080 

39.80 

1.81 

10.03 

PuU 

2700 

51.40 

1.17 

8 43 

2250 1 

50 4 I 

1.28 

7.67 


— 

— 

— 


2480 

49.1 

1.26 

8.33 


Table 10 and Curves 1 and 2 from Graph No. 6 show traction ad- 
vantage of single pneumatics as compared with duals with the same 
weight on each drive wheel. 

Effect of Tractor Speed on Slip 

Additional tests were run to determine the effect of speed changes 
on slip and drawbar pull on sod ground. The first, second, and third 
gear transmission setting, all of which are working speeds, were used 
in these tests. The curves drawn from the test data (not presented 
here) show that speed does not affect the relation between drawbar 
pull and slip. 


Tractor Performance at 16 Per Cent Slippage 

A tractor performance chart has been prepared which summarizes 
all tests. Sixteen per cent slippage was used in the development of 
this chart because it is believed that this value represents the slippage 
for optimum tractor performance, considering wear on the tires. Other 
values could be used without materially affecting the comparison. 

Conclusion 

It must be clearly understood that this report deals only with a com- 
parison of 9.(X)-36 single pneumatic tires with 5.00-44 dual pneumatic 
tires. The loaded radius of these tires when inflated as recommended, 
namely 12 pounds for the 9.00-36 tires and 20 pounds for the 5.00-44 
tires, is approximately the same. 

It will be recognized from a study of the curves and charts that in 
every instance the drawbar pull in pounds was greater for the single 
pneumatics than for the duals when the same weight was on each drive 
wheel. Also, added weight to the drive members improved traction 
in every case, regardless of the type or condition of the soil. 





Single 9 - 00-36 Tires g M Du/^l 5 = 00-44 Tires 
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The traction advantage of the single pneumatics is undoubtedly ex- 
plained by the greater flexibility of the low pressure singles which 
increases the ground contact area under load. Since the rolling resist- 
ance of the dual pneumatics averaged higher than the single pneumatics, 
it is reasonable to expect that the available drawbar horsepower for 
useful work would be lessened for the duals. Incidentally, the hitch 
from the pulling tractor to the dynamometer was kept horizontal for 
all tests except for slight variations in tire flexing and slope of the 
ground. 

Summary 

A summary of the traction tests comparing 9.00-36 single pneu- 
matics with 5.00-44 dual pneumatics is given below. The tire inflation 
pressures as recommended in the tests are 12 pounds per square inch 
for the 9.00-30 four-ply singles and 20 pounds per square inch for the 
5.00-44 four-ply duals. The loaded radius was approximately the same 
for both sets of tires. 

1. Traction, ex])ressed in pounds pull on the tractor drawbar, was 
greater for the single than for the dual pneumatics for the same per- 
centage slippage for all soils and conditions tested. 

2. The advantaj:;c in traction gained by the single pneumatic over 
the dual pneumatics for a slippage of 16 per cent is as follows: Sand 
41.1%, disked gianmd 20.4%, freshly plowed ground 19%, muck (plowed 
and rolled) 15%, sod 13.25% . and muck (mint stubble) 11.7%. 

3. Increased weight on the driving wheels of the tractor increased 
the traction for the same percentage of slip. 

4. At 16 per cent slip, the drawbar pull increase with the single 
pneumatic.^ for 544 pounds a<lded to the traction members is as follows* 
Sod 400 pounds, sand (oat stubble) 280 ])Ounds, muck (mint stubble) 
250 [)ounds, and freshly plowed ground 280 pounds. 

5. At 16 per cent slip the drawbar pull increase, with the dual 
pneumatics for 544 pounds added to the traction members is as follows: 
Sand (oat .stubble) 240 pounds, muck (mint stubble) 180 pounds. 

6. The maximum drawbar pull was obtained with an average slip- 
page of 45 per cent. 

7. The ma.ximum lu>rse-})ower was obtained with an average slip- 
page of 23 per cent. 

8. The coefficient of traction, that is the ratio (^f drawbar pull at 

45%^ slippage, to the (zero load) weight on drive wheels is as follows: 

Muck (])lowed and rolled) singles ().38; duals 0.33 

Muck (mint stubble) singles 0.55; duals 0.50 

Silty loam (sod) singles 0.90; duals 0.82 

Siltv loam (freshly plowed) singles 0.62; duals 0.54 

Sand (oat stubble) singles 0.60; duals 0.49 

Silly loan (freshly plowed and disked) .singles 0.71; duals 0.60 

9. The cfTcct of changing the spacing of the duals from the standard 
setting of nine inches center to center, to a seven inch spacing, did 
not appear to affect tractive ability, for the one comparison made. 
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COSTS OF CREDIT EXTENSION IN THE SALE OF FARM 
SUPPLIES BY COOPERATIVE ASSOCIATIONS 


H, E. LARZELERE and D. D. MacPHERSON* 

Section op Economics 

Credit extension to patrons is a major problem facing many Mich- 
igan cooperative associations. A recent study** shows that about $11,- 
000,000 wortli of farm supplies are sold each year by 195 Michig^an 
cooperative associations direct to their farmer patrons. It has been 
estimated that about $7,000,000 of these supplies are sold on credit, 
representing- an amount of $2,0(X),000 that these associations are owed 
by their patrons at the end of the fiscal year. 

A case study of the credit situation in six representative farmers* 
cooperative associations has been made by the Economics Section of 
the Michigan Agricultural Experiment Station. Tliis sample method 
of investigation was chosen because it was thought that a detailed and 
intimate analysis of the credit situation of a few representative co- 
operatives would be more informative and suggestive than a statistical 
survey of the credit operations of Michigan cooperatives in general. 

The six associations were chosen to represent three of the major 
agricultural areas in Michigan. Two of the organizations represent 
the dairy and general farming region of southeastern Michigan ; two, 
the potato growing area of north central Michigan; and two, the fruit 
growing section of western Michigan. 

All of the six coo])cratives included in this survey were organized 
originally as marketing agencies for farmers* produce, and then later 
began selling farm supplies as a sideline. In recent years, however, 
the farm supply business has become increasingly more important. As 
indicated in Table 1, the value of the farm supplies sold exceeded the 
value of the farmers’ produce marketed in four of the six cooperatives. 

It is to ])e ex])ect(‘d that the extent of sales on credit would be in- 
fluenced by the kind of supjdics sold, and the type of agriculture in 
the surrounding area. In the various agricultural areas, this would 
vary from dairy feeds which are sold in rather uniform amounts 
throughout the year, to fruit spray materials which would be sold 
only in certain months of the year. Similarly payments for those sup- 
plies would be expected to vary from semi-monthly and monthly pJiy- 
ments that would be possible for dairy farmers, to payments within 
the two or three months of the year when an entire crop is sold in 
the fruit growing region, for example. 

In the study of these associations it was found that the opposite 
situation actually existed. The grain and feed cooperatives in the dairy 
region had the highest percentage of sui)ply sales on credit. Associa- 

*Dr. H. S. Patton, Chairman of the Department of Economics has given many 
valuable criticisms and suggestions in the preparation of this study. 

♦♦Unpublished data of Farm Credit Admini.stration Cooperative Survey— 1937. 
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Table 1. Sales of farm supplies smd sales of farm produce by six cooperative 

associations in 1937. 


Association 

Sales of 
Farm 
Supplies 

SalH.s of 
Farm 
Produce 

Total 

Sales 

Per cent 
of Total 
Sales 
in Farm 
Supplies 

Per cent 
of 

Su^^Iies 
on Credit 


(Dollars) 

(Dollars) 

(Dollars) 

(Per cent) 

(Per cent) 

A . 


$64,219 

$212,752 

70 0 

71 4 

n . 

llO.KSl 

14,76;i 

125,644 

88.0 

76 4 

c . . 


34,445 

197,537 1 

82 6 

06 4 

I ) ... 

i 

J8,()r)3 

71,979 

74 9 

54.5 

E . . . 

82.40(» I 

86,416 

168,822 

48 8 

48 7 

F.. 

lOK.OOl 

1 

124,319 

232,320 

46 5 

1 

58.6 


lions A and B sold 71.4% and 76.4% respectively, of their supplies on 
credit- On the otlier hand, the fruit cooperatives E and F sold 48.7% 
and 58.6% res])ectively, of their supplies on credit. 4'hc potato co- 
operatives C and D sold 66.4% and 54.5% respectively, of their sup- 
plies on credit. Therefore, even in the latter cases Avhere the type 
of agriculture and the kind (if supjilies are similar, the amount of sales 
on credit may vary considerably. 1'he conclusion to be reached then 
is that some other thiiif^^s arc of fundamental imjiortance in determin- 
ing the various aspects of the credit problem. 

Evidently the credit policies and practices which arc adopted and 
carried out by the members, the directors, and the manager of a co- 
operative association have developed into the real determinant of the 
credit problems. The reasons for the adoption of certain practices 
then are especially significant in determining the various aspects of 
the credit problem. 

An important reason for extending credit is the service or con- 
venience which the cooperative may thus render its ])atrons. The 
farmer often does not have the ready money either when he comes 
for his supplies or wdicn they are delivered to hi.^ farm. It is easier 
at that time to say “charge it.*' The association may be rendering its 
patrons the service of a credit institution either because of irregular 
agricultural income or because of the habit of buying on credit. 

The extension of credit also rejuesents one of the forms of com- 
petition between various agencies selling supplies. The cooperative is 
often obliged to consider the credit and collection practices of the 
private supply deahu's in the same trade area. Of course, it may be 
that the jirivate d<‘alers are compelled to extend credit in order to 
meet the competition of the cooperative. 

The purpose of any credit practice is to exjiand the voluinc of the 
business which may enlarge the margin of net income. This means 
attracting ntwv patrons by extending more service or more liberal credit 
than that offered by any other agency. 

On the other side of the picture, there have been several disadvan- 
tages to the extension of credit. These disadvantages or costs have 
been recognized to varying degrees but in most cooperative associa- 
tions very little has been done to change their credit practices accord- 
ingly. It is with this phase of the problem that this study is more 
specifically concerned. The results represented in the six associations 
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in this study illustrate only the problem of credit costs and do not 
apply directly to all cooperatives. 

The first disadvantage consists of the actual computable costs of the 
practice of extending credit. These costs are made up of three major 
items: bad debt losses, credit administration expense, and interest 
cost on outstanding receivables. The bad debt losses represent the 
amount of the accounts receivable which the associations are not able 
to collect. The administrative expenses represent such costs as extra 
accounting forms, statements and postage that are necessary with a 
program of credit extension, and part of the bookkeepers' and manag- 
ers' salary for time spent in dealing with the credit operations. These 
expenses are, of course, part of the general expenses recognized by the 
associations in drawing up their profit and loss statements, but are not 
designated by the associations as credit costs. 

The interest cost while not listed as a definite cost by the coo])era- 
tive should be computed, because when credit is extended, the associa- 
tion is in effect lending money to its credit patrons and should expect 
a return on its investment in accounts receivable. It is often neces- 
sary for the association to borrow from banks and other institutions 
if a considerable amount of the operating cajutal is tied up in accounts 
receivable. Therefore, the coo]K‘rative is actually borrowing money 
and paying interest so that it can sell on credit. The average rate of 
interest paid for the borrowings of the associations in this study was 
6% per annum or .5% per month. This rate was applied to the amount 
of outstanding receivables on record at the end of each month to deter- 
mine the amount of interest cost. 

In the six associations studied, the three comiiutable credit costs 
amounted on the average to $2.11 for $100 worth of all supplies sold 
through these organizations. On the basis of the sales on credit which 
were the direct cause of these costs, there was a credit ex])ensc of 
$3.29 per $100 of credit sales. A breakdown! of this cost as indicated 
in Fig. 1 show's that $0.91 was for bad debt losses, $1.28 w'as for ad- 


BAD DEBTS 


INTEREST 


CREDIT ADMINIS- 
TRATION EXPENSE 


TOTAL CREDIT 
COSTS 


1 S 3 4 

DOLLARS 

Fig. 1. Credit costs per $100 of credit sales. 
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Association 

Bad Debt Losses 

Credit 

Administration 

Expense 

Interest Cost 

Total 

Total 

Sales 

Credit 

Sales 

Total 

Sales 

Credit 

Sales 

Total 

SaU>s 

Credit 

Sales 

Total 

Sales 

Credit 

Sales 

A 

•1.07 

•1.49 

•0.74 

•1 04 

•0.57 

•0.80 

•2.38 

•3.33 

B . 

0..51 

0 67 ! 

1.05 

1.37 

1 11 

1.46 

2 67 

3.50 

(’ 

0 55 

0.83 

0.68 

1 02 

0 51 

0.76 

1.74 

2 61 

D 

0 7« 

1 43 1 

0 87 

1 60 

0 91 

1.67 

2 . 56 

4 70 

K 

0 34 

0 59 

0 68 

1 17 

0 94 

1.60 

1 96 

3 36 

V 

0 12 

0 26 

1 03 

2 10 

0 50 

1 02 

1 65 

3 38 

Avenige.. 

u r>8 

0 91 

0 82 

1 28 

0 71 

1 10 

2.11 

3.29 


niinistrativc expense attributable to credit operations and $1.10 for 
interest cost. 

While these average credit costs for six associations give an indica- 
tion of the credit situation in many Michigan cooperatives, it must be 
])ointed out that the credit costs of individual associations may vary 
considerably from these averages. As indicated in Table 2, the credit 
costs ranged from $1.65 for association F, to $2.67 for association B for 
$100 of total sales, and from $2.61 for association C, to $4.70 for as- 
sociation D for $100 worth of su])plies sold on credit. It is significant 
to note that these two sets of figures do not apply to the same two 
associations. The difference can be partly accounted for by variations 
in the proportion of total supply sales on credit. 

Similar variations from the average occur in the several items mak- 
ing up the total credit cost. The average bad debt loss for the six 
associations was $0.91 for $100 worth of credit sales, while the losses 
ranged from $0.26 to $1,49 per $100 of credit sales for individual as- 
sociations. 

.The average credit administrative expense was $1.29 per $100 of 
credit sales. This expense ranged from $1.02 to $2.10 in individual 
associations. 

The average interest cost was $1.10 per $100 of credit sales, and 
interest cost in each association ranged from $0.76 to $1.67 per $100 of 
credit sales. Directly related to the amount of interest cost of selling 
on credit is the length of time for which the credit is extended. The 
average age of all accounts in the six associations was 57 days. The 
average age of accounts for individual associations varied from 39 
days for association C to 84 days for association D. The fact that the 
cooperatives with the highest and lowest relative interest costs are 
the same type of association, indicates the differences, at least, in re- 
gard to credit practices that may occur because of variations in the 
business operations and policy. Also the ease and possibility of collec- 
tion of accounts varies inversely with the length of time that the 
accounts are allowed to run. 

The full significance of these costs can be interpreted by their effect 
on the net income of the association. To illustrate in the case of these 
six associations, for each $100 of goods sold, $96.64 represented the 
cost of goods sold and general expenses, of which $1.40 could be 
allocated to bad debt losses, and credit administration expense. Add- 
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ing the computed' interest cost of $0.71 to the general expenses would 
make $97.35 and would leave an average net margin of $2.65 for these 
organizations. 

If we assume a separation of the supplies sold on credit and those 
sold for cash, the total cost of goods sold and general expenses ex- 
clusive of credit costs would be $95.24 per $100 of sales, leaving a 
net margin of $4.76. For the sales on credit the costs will be $95.24 
plus the extra expense for selling on credit of $3.29, leaving a net 
income margin of $1.47 per $100 of sales. 

Other costs or disadvantages of extending credit are less tangible 
than those listed above, but nevertheless, are worthy of important 
consideration. The figures indicate that the patrons who pay cash 
are sharing the costs of credit for which they are not at all responsible. 
If cash customers are driven away because they share the costs in- 
curred by the credit customers, the association will be losing its best 
patrons. Such a loss may nullify the additional business of new patrons 
who may be attracted as a result of extending credit. 


DOLLARS PER 
1100 OF 

CREDIT SALES 
SCO 



A B C D £ F 

ASSOCIATION 



COMPUTED INTEREST 
COST 



CREDIT ADMINISTRATION 
EXPENSE 



BAD DEBT LOSSES 


Fig. 2. Comparative credit costs of six Michigan cooperative 
associations per $100 of credit sales. 
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DOLLARS 



□ COST OF GOODS SOLD 

AND GENERAL EXPENSES 



BAD DEBT LOSSES AND 
CREDIT ADMINISTRATION 
EXPENSE 



INTEREST COST 



NET INCOME 


Fig. 3. Effect of credit costs on net income. 


While the use of credit may serve to stimulate the volume of sales 
and attract more customers, credit extension and collections always 
involve a certain amount of ill-will. It is difficult to draw the line 
between ^ood credit risks and bad credit risks without having some 
dissatisfied patrons. Then it is hard to press the collections of ac- 
counts, especially when the supplies purchased may have been used 
up several months earlier. 

High costs of credit tend to limit the amounts of patronage dividends 
that can be paid to customers. The difference in net margin (Fig. 3) 
between $4.76 and $2.65 per $100 of .sales will account for a sizable 
difference in the amount of patronage dividends that can be paid. The 
possibility of paying jiatronage dividends is one of the principal com- 
petitive advantages of a cooperative organization. Business policies 
and operations therefore should be based on the principle of obtaining 
as large a margin of savings as possible to rebate to patrons. 

A further disadvantage Ls the additional working capital which the 
extension of credit involves. When a supply organization, whether it 
is a cooperative or a private dealer, sells to its patrons on credit, it is 
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really financing these patrons. To many farmers this is a source of 
production credit. By financing patrons, however, the cooperative is 
preventing itself from operating at the greatest level of efficiency. 
Credit extension means tying up working capital and cash funds which 
should be available to permit paying cash to get discounts on pur- 
chases from supply manufacturers. Furthermore, capital tied up in 
accounts receivable does not permit shifts toward greater efficiency, 
such as expansion of inventories to add new lines, or the addition of 
new fixed assets that may be needed. 

The examination of these advantages and disadvantages of extend- 
ing credit in six cooperative associations will be a useful method of 
analyzing the credit situation in any particular cooperative. In the 
case of one association the advantages of extending credit may out- 
weigh the disadvantages and a liberal extension of credit could be 
recommended. However, if the advantages seemed to balance approxi- 
mately the disadvantages, a restricted credit policy would be desirable. 
On the other hand, if the disadvantages of extending credit out- 
weighed the advantages, a policy of cash sales could well be adopted. 

Whatever the results of this analysis of an association's credit situ- 
ation, the important conclusion to be reached is that the extension of 
credit is to become a policy and not merely a series of practices or 
decisions by the manager. Furthermore, the policy should represent 
the coordinated effort of members, directors, and the manager. 

Difficulties may be encountered in shifting from an uncertain and 
liberal credit situation to a restricted credit or cash policy, and many 
cooperative leaders may feel that credit is a “necessary evil" that 
cannot be eliminated. Whether this is true, some associations are 
succeeding on a strictly cash basis. They have gained much of the 
cash business of their localities and have left the credit costs, risks, 
and worries to their competitors. 

In establishing a restricted credit policy, several practices should 
be adopted. First, the credit period should be short, ranging from 10 
to 60 days depending upon the type of commodity sold and the regu- 
larity of farm income in the area. Second, the amount of credit that 
will be extended to each patron should be definitely limited. This 
limit may vary according to the amount of capital that the cooperative 
can safely have tied up in receivables ; however, the most commonly 
used limit is $100 for each individual customer. Third, credit costs may 
be reduced by offering an incentive to customers who pay cash and by 
penalizing those customers who abuse the privilege of buying on credit. 
This may be accomplished by offering cash discounts, by charging 
interest on over-due accounts, and by encouraging patrons to finance 
their purchase through credit unions and Production Credit Associa- 
tions. The practice of giving cash discounts will reduce the net margin 
available for patronage dividends, but since the cash customer receives 
a discount, only the credit customer would be penalized. Charging 
interest on over-due accounts and encouraging loans from regular 
credit institutions forces the customer to pay his own credit costs. 
Such measures not only reward the good customers and penalize the 
poor customer but also help the financial condition of the organiza- 
tion as a whole. 

Modern large-scale commercial organizations have long realized the 
need for the separation of the merchandising and financial functions. 
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If the cooperative can perform both functions, no more need be said; 
but if merchandising and financing do not work efficiently in the same 
organization, it should be remembered that the cooperative was really 
organized to bring about more effective merchandising. 

Summary 

There arc four conclusions : 

1. The type of agriculture in which a cooperative’s patrons are 
engaged is only a partial explanation for the credit practices followed 
by that organization. 

2. The true cost of extending credit is much higher than is indi- 
cated by the financial statements of cooperatives and may itself tend 
to reduce the net income. 

3. While the liberal use of credit may expand the volume of sales, 
its effect is found to be accompanied by a reduction in the net earnings 
of the associations concerned. 

4. The establishment of a definite credit policy will enable the 
association to adjust its credit operations to the highest level of 
efficiency. 


FEEDING AND CONFINEMENT REARING EXPERIMENT 
WITH TURKEYS DURING 1938 

(Fourth Report) 


F X lUURFTT, a (’A1U> ksv ASHT>FV BKUHIDr.E 

SkOTICJN Of POTLIKI IT I SIIAN-DUY AND I.AKl. t’lTl FxPLlUMI'NT StaTI'JN 

Previous to PM7, the feeding and management trials with turkeys 
were concerned mainly witli the (h'velojnnent of a ration that would 
adecpiately provide for perfect <levelopment of turkeys reared under 
confinement where an understanding of basic requirements is impera- 
tive. This apparently has ]>een accomplished wdth mash 7 which is 
an excellent starting and developing ration A\hen fed in conjunction 
with grain and green feed. A modification of mash 7 has been made 
in developing ratiem 10 which permits a complete substitution of 
barley for corn Avith results that are equally favorable. An account 
of the work with the barley ration, as well as ration 7, was reported 
in the Michigan Agricultural Experiment Station Quarterly Bulletin, 
Vol. 21, No. 2 , Novemlur, 1038. Since 1936, emphasis has been placed 
on reducing feeding and rearing costs, without limiting the finest 
development of the birds, to make possible the production of turkeys 
of the best quality at the lowest possible expense. 

1938 Objectives 

The 1938 trials arc primarily an effort to explore some of the little 
understood factors of turkey production. More information is needed 
with reference to the value of succulent green feed and its possible 
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use in greater quantities with growing turkeys, as well as the possible 
merits of different fresh green plant materials such as alfalfa, blue 
grass or young cereal growth. An approach to this problem was started 
this year with six pens of 20 birds each, which is explained in detail 
in the feeding plan later in this report. 

Another series of trials was started this year with reference to the 
grain part of the diet. It is generally assumed that corn is the only 
cereal grain to be used in rearing and finishing market turkeys and 
very little work has been reported on the relative merits of wheat, 
oats, and barley. Three pens of turkeys were employed in the free- 
choice hopper feeding trials, using the four grains previously men- 
tioned in combination with our standard mash number 7 and also with 
a concentrate mash number 13. The birds were given a free oppor- 
tunity to show a possible preference for certain grains at the various 
stages of development. Cost and rearing studies were also started in 
a limited way with a small type Bronze turkey in which there is con- 
siderable interest among growers of this state. There is some differ- 
ence of opinion as to the economy of raising this type of turkey which 
needs to be answered. Some of the trials initiated this year are defi- 
nitely of an exploratory nature and it is expeeted that some of these 
studies will continue, with possible modifications, for an indefinite 
period. 

Incubation and Starting Methods 

The poults used in these trials were hatched at the poultry labora- 
tory at East Lansing from eggs produced by the breeding flock of 
Bronze turkeys at the Lake City Experiment Station. The poults 
used in pens 1 to 4 inclusive, were hatched April 25. Poults hatched 
on May 9 were used in pens 5 to 9, inclusive. Small type Bronze 
poults were used in pen 10 and because of the small numbers of eggs 
available, it was necessary to combine birds hatched on both April 
25 and May 9. 

As in previous years, the young poults were removed from the in- 
cubator when dry and placed in baby chick shipping boxes for the 
first 24 hours. They were then placed under small brooders in the 
laboratory building in lots of about 40 poults each. Mash in hoppers, 
together with water in vacuum fountains, was the only food given 
for the first week, with the exception of a small amount of hard-cooked 
egg which was added to the diet for the first few days. Burlap was 
used for a floor covering for the first three or four days, until the 
poults were accustomed to eating mash, after which time fine shav- 
ings were used until the birds were removed to Lake City. 

Experimental Pens at East Lansing 

At the end of the first week the poults were sorted into experi- 
mental lots of 28 each. Each lot was provided with an indoor pen, 
Ay 2 feet wide and 10 feet long, with an electric hover. Perches were 
added when the hovers were no longer required. 

As the poults for the second trial were hatched two weeks later than 
those of the first trial, it was necessary to remove the first lot to 
quarters in a laying house to give the preferred location in the labora- 
tory to the younger birds. The birds remained in these quarters until 
removed to Lake City at the end of the eighth week. 
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The poults of the second trial remained in the quarters first men- 
tioned until the end of the seventh week. With each trial it was 
necessary to keep the poults under the conditions described until their 
age and the weather conditions made it possible to transfer them to 
the large, open turkey house at Lake City. 

The Lake City Turkey House 

At the Lake City Station, each group of turkeys was confined to a 
pen 10 feet wide and 24 feet deep in the open-front turkey house. 
This building, which is 100 feet long, is constructed of rough lumber 
and poles. The house is divided into 10 pens with wire and wood 
partitions. At the end and back walls are hinged panels that may be 
opened for summer ventilation. At the rear of each pen are perches 
and a dropping board. The floors arc of concrete, and straw was used 
for litter. 


Feeding Plan 

With the trials in which the value of green feed was the considera- 
tion, si.K pens of Standard Bronze turkeys were used. Pens 1 to 3, in- 
clusive, included poults hatched on April 25 and pens 5 to 7, inclusive, 
contained birds hatched two weeks later. All of these birds were 
ho])per-fed mash 7 for the entire period, and corn was also hopper-fed 
from the end of the eighth week until the completion of the trials. 
Four pens received green feed, and this was furnished in liberal amounts 
from the end of the eighth week until the trials were terminated. With 
the exception of the short lawn grass, all green feed was run through 
a cutting box. An eflfort was made to keep this green plant material 
available in slatted racks throughout each day. Some difficulty was 
encountered in providing a suitable supply of young oat growth and 
at times this material was more mature than would have been desired. 
In accordance with the feeding plan, \\hich is outlined in Table 1-A, 
pens 1 and 5 received no succulent green feed at any time during the 


Table !• Rations. 


Mash Number ... . 

7 

13 

Protein Content of Mash 

27.5% 

31 0% 

Ground yellow corn 

10 

0 

Ground oats 

15 

15 

Wheat bran ... 

10 

10 

Wheat flour middlings ... 

10 

— 

Meat scrap 

14 

12 

Fish meal 

• — 

S 5 

Dried skimmilk .... 

10 

10 

Soybean oil meal 

22 

25 

Alfalfa meal ... 

5 

10 

Calcium carbonate ... 

1 

2 

Salt 

1 

1 

♦Cod liver oil 

2 

.5XX 

Total 

100 

100 





♦Cod liver oil was discontinued after the sixteenth week. 
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Table 1-A. Feediing plan. 


l»en 

**No. of 
Birds 

Hatching 

Date 

Mash 

Grain 

Green Feed 

1 . 

20 

Apr. 25 

7 

Corn 

None 

2 

20 

Apr. 25 

7 

Corn 

Alfalfa 

3 . 

20 

Apr. 25 

7 

Com 

Lawn Grass 

*4 

20 

Apr. 25 
May 9 

7 and 13 

Corn, wheat, oats and barley 

Alfalfa 

5 

20 

7 

Corn 

None 

T) . . 

20 

May 9 

7 

Corn 

Alfalfa 

7 . 

20 

May 9 

7 

Corn 

Green Oats 

*8 ... 

20 

May 9 

7 and 13 

Corn, wheat, oats ami barley 

Alfalfa 

9 

20 

May 9 

7 

Corn, wheat, oats and barley 

Alfalfa 

10 . . 

7 

5 

Afay 25 
May 9 

7 

Corn 

Alfalfa 


was available at all tiriios from the firnt day to the end of the trials. 

Grain, gravel, and green fet‘d when used, were a»ided to all diets at the end of the eighth week. 
Wheat, oats, and barley, however, were not added to the diet of pen 4 until the end of the tenth week. 
*Pen 4 reeeive<l mash 7 until the end of the tenth week, and pen R rec‘eived mash 7 until the end of 
the eighth week after which tune lioth pens received masli 13 until the completion of the trials 
**A starting number of 28 baby poults was allotted to pens 1 to 0, inclusive, and, at the end of the 
eighth week, these pens were eipialized to 20 poults each for a true comparison of the significant 
factors which were introduced at that time. 


trials. Chopped alfalfa was the green feed furnished to pens 2 and 6. 
Pen 3 received fresh cut lawn grass, while ])en 7 was provided with 
the green oat growth. 

With llic free-choice grain feeding trials pens 4, cS, and 9 were used. 
Pen 9 received mash 7 for the entire period. The birds in pen 4 re- 
ceived mash 7 until the end of the tenth week and in pen 8 until the 
end of the eighth week, at which time they were changed to mash 13 
until the completion of the study. Mash 13 is a concentrate mash, 
with a protein content of 31 per cent, and mashes of this type are 
expected to bring about the consumption of relatively large amounts 
of grain. C'orn, wheat, oats and barley were hopper-fed, in an equal 
and free choice manner to all three pens. Pens 8 and 9 were started 
on these four grains at the end of the eighth week while ])cn 4 received 


Table 2. Proportion of mash and grain consumed.* 

(Total mash and grain consumed equals 100) 



0-4 

weeks 

5-8 

weeks 

9-12 
. weeks 

13-16 

weeks 

17-20 

weeks 

21-24 

weeks 

25-26 

weeks 

Mash 

Grain 

Mash 

Grain 

Mash 

Grain 

Mash 

Grain 

Mash 

Grain 

Mash 

drain 

Mash 

Grain 

1 

100 

0 0 

100 

0 0 

98 8 

1 2 

92.6 

7 4 

71.5 

28 5 

45.7 

54 3 

25.4 

74.6 

2 

100 

0,0 

100 

0.0 

99. f> 

0 4 

90 4 

9 6 

60.1 

39 9 

39 0 

61.0 

23.8 

76 2 

3 

100 

0 0 

100 

0 0 

99 7 

0 3 

92.1 

7.9 

64 3 

35.7 

35 9 

64.1 

22 1 

77.9 

4 

100 

0 0 

KM) 

0 0 

86 9 

13.1 

55.6 

45 4 

38 6 

61 4 

19.8 

80 2 

9 4 

90 6 

5 

100 

0 0 

100 

0 0 

88 7 

11.3 

84 5 

15.5 

56 6 

43 4 

38 3 

61.7 

29.1 

70.9 

6 

100 

0 0 

100 

0 0 i 

80 6 

19 4 

81.6 

18 4 

62 7 

37.3 

39.6 

60.4 

28 0 

72.0 

7 

100 

0 0 

100 

0 0 

88 4 

n 6 

82 6 

17 4 ! 

55 6 

44 4 

41 7 

58 3 

26 9 

73 1 

8 

100 

0 0 

100 

0 0 

73 6 

20.41 

58 0 

42 0 

23 . 5 

76 5 

6 5 

93.5 

1.8 

98 2 

9 

100 

0 0 

100 

0 0 

69 8 

30. 2i 

63 9 

36 1 

39 1 

60 9 

16 1 

83.9 

7.3 

92 7 

10 

100 

0.0 

100 

0 0 




Not Comparable 





♦Maeh in hojipers from the start. Grain in hoppers after the eighth week until the end of the period. 
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corn only from the eighth to the tenth week when the wheat, oats 
and barley were added. These grains were available at all times for 
the birds in two, regular, turkey feeding hoppers, each of which was 
provided with a central partition making four equal compartments. 
Each compartment was 8 inches wide and 2 feet long with an oppor- 
tunity to eat from either side. Each week, at time of weighing, the 
grains were arranged in a new combination to eliminate the possibil- 
ity of any advantage due to location. 

It was possible to start the work with the small-type Bronze turkeys 
only in a very limited way, owing to the small number of breeders and 
rather poor hatchability. Only 12 poults from the hatches of April 25 
and May 9 were available to form pen 10. The results of the year are 
presented primarily as a matter of record and the work will be con- 
tinued in 1939. 

Results 

Free Choice Feeding Influenced Amount of Grain Consumed — ^It is 

of interest to note, in Table 2, that pens 4, 8, and 9 which were provided 
with a free choice of corn, wheat, oats and barley consumed a sig- 
nificantly greater proportion of grain to mash than those pens which 
received corn only as the grain part of the diet. It was expected that 
the high-protein content of the mash which was fed pens 4 and 8 would 
result in a large grain intake, but it was surprising to note than pen 
9, which was fed the standard check mash 7, followed the same gen- 
eral pattern with reference to proportion of mash and grain consumed. 
Pen 9 even exceeded pen 4 as a consumer of grain during this trial but 
did not equal pen 8. Pen 9 is comparable with pens 2 and 6, the only 
diflfcrence being that pens 2 and 6 received corn only from the eighth 
week on to the end while pen 9 received a choice of corn, wheat, oats 
and barley. A comparison of these three pens in the tables which fol- 
low will be of interest. There was no significant difference in the pro- 
portion of grain to mash which was consumed by any of the six pens 
in the trials with green feed. 

Turkeys Showed Preference for Certain Grains — Of the grains fed, 
oats ranked first wdth all three pens. Birds in all pens ate oats eagerly 
from the outset and the amounts increased steadily as the season 
advanced. During the finishing weeks, oats remained the prefeired 
grain but wheat rather than corn gained in position at the finish. Oorn 
was eaten rather indifferently by pens 4 and 8 throughout the trials. 
Pen 8 consumed a total of only 29.5 pounds of corn in the last nine 
weeks while consuming 366.5 pounds of oats and 319,0 pounds cu wheat. 
Pen 9 ate somewhat more corn than wheat and oats for the ni st tew 
weeks, but corn consumption declined and that of oats and wheat 
advanced with the season. Although the quality of the barley was good 
the birds did not care much for it. For the entire period, pen 4 
sumed a total of 22.0 pounds, pen 8 only 3.0 pounds while pen 4 ate 
70.5 pounds of the barley. In 1937, two pens of turkeys, to which barley 
was the only grain given, ate barley eagerly and consumed a grealei 
poundage of this grain than corresponding pens did of corn. Ihe per- 
centage of the total grain consumption for each of the four grains 
used this year is as follows : 
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Pen 4 Pen 8 Pen 9 

Corn 16% 13% 30% 

Wheat 40% 33% 25% 

Oats 44% 54% 37% 

Barley Neg. Neg. 8% 

Total 100% 100% 100% 


Feed Coneumed per Pound of Gain — One of the measures of the 
efficiency of a diet is the proportion of mash and grain, as well as the 
total quantity of these ingredients that is required to produce a unit of 
gain in weight in the birds. The average amount of feed consumed 
per pound of gain to 24 weeks of age is given in Table 3. Relatively 
high grain consumption usually results in a corresponding decrease 
in the amount of mash consumed. 


Table 3. Poundt of feed consumed per pound of gain. 


Pen. 














1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Mash 

Corn .... 

Wheat 

Oats 

Barley 

3 49 

1 02 

3 41 

1 21 

3 43 

1 19 

2 35 
.33 
80 
80 
06 

3 22 

1 60 

2.83 

1.39 

2 98 
1.29 

2 06 
34 
S3 

1 37 
01 

2 21 
64 
54 
80 
20 

3 17 

1 50 

Mash and Grain Total 

4.51 

4.62 

4.62 

4.43 

4 72 

4.22 

4.27 . 

4 61 

4.39 

4 67 


Average G>st of Producing a Pound of Gain — The cost of producing 
a unit of gain should be considered in determining the merit of any 
ration. This information is given for each pen in Table 4. Consider- 
ation should also be given to the normal development of the birds, the 
growth rate, physiological effect of the diet, the character of the fin- 
ished product, and any other advantage or disadvantage of the par- 
ticular ration before conclusions are drawn. 

Table 4. Feed cost per pound gain. 


Pen 


jpeea 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Mash 

$ 070 
.014 

$.068 

.016 

$ 069 
.016 

$.051 

.(M)4 

.009 

006 

Neff. 

$.064 

.020 

$.057 

,018 

$.060 

.017 

$ 045 
.005 
.009 
.009 
Ne^. 

ft?0d 

■ 

$ 063 
.020 

Com 

Wheat 

Oats 

PMMI 

IgggggI 

IgggggI 


iggggp 

IgggggI 


Barley 

jggggfl 

HHHI 

IgggggI 



IgggggI 


mm 

mm 

mmi 



mm 

■ 


Mash and Grain Totid . . . 

$.084 

$.084 

$.085 

$ 070 

$ 084 

$.075 

$.077 

$.068 

$.067 

$.083 
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1938 F«ed Price^The average prices paid for the different mashes 
and grains are shown in Table 5. Feed prices for this season were 
approximately 23 per cent below those of 1937, which materially in- 
fluenced the cost of producing a pound of gain. 



Growth Rates — ^The rate of growth of the different groups may be 
noted from the data presented in Table 6. This table gives the aver- 
age weights of both male and female turkeys at the end of each 
four-week period to 24 weeks of age and, in addition, the results to 
26 weeks are included. 


Table 6. Growth of turkeys. 

(Average weight in pounds) 



4 weeks 

8 weeks 

12 weeks 

16 weeks 

20 weeks 

24 weeks 

26 weeks 

TY 















1 cn 
















M 

F 

M 

F 

M 

F 

M 

F 

. 

M 

F 

M 

F 

M 

F 

1 . . , , 

.9.3 

.84 

3.24 

2.62 

7 42 

5.74 

11 23 

8 .50 

15 45 

11 14 

18 75 

12 86 

20.35 

13 56 

2 

.82 

.91 

3 17 

3 16 

6 50 

6.10 

10 73 

9.38 

15 42 

12.09 

19 32 

14.07 

21 02 

15.00 

3 , . . 

80 

.88 

3 , 03 

2 89 

6 92 

5 94 

11.05 

8.89 

15 91 

11.50 

19.60 

13 51 

21.11 

14 50 

4 

94 

.84 

3 21 

2.74 

7 37 

6 24 

11.44 

9.07 

15 78 

11 81 

19.79 

14 08 

21 28 

15.01 

r> 

91 

.80 

3.44 

3 01 

7.08 

6 03 

10.71 

8 86 

14.68 

11 33 

18.79 

13 43 

20 47 

14.34 

0 

84 

.84 

3 07 

2 92 

6 43 

5 92 

10 60 

8 9.5 

15.21 

11 73 

19.17 

13 73 

20.87 

14.90 


.98 

.83 

3.68 

2 79 

7,40 

5.53 

11 41 

8.30 

16.30 

11.17 

20 19 

13 03 

22.03 

14 03 

s . . . 

.O.'i 

.77 

3.48 

2 55 

7 45 

5 38 

11 .56 

8 28 

16 20 

11 03 

19 65 

12 81 

21 42 

13.80 

0 

.92 

.82 

3.45 

2 78 

7 29 

5 66 

11 31 

8 37 

16.17 

11.12 

19 73 

13.03 

21.42 

13.76 

10 

.71 

.66 

2.48 

2,12 

5.56 

4 18 

8.51 

7.77 

12.07 

8 20 

14.97 

9.22 

16.37 

9.86 


Mortality — ^The mortality for 1937 was not excessive. During the 
first eight weeks 5 poults died and 4 were killed because of being 
crippled or general inferiority, out of a total of 252 included in the 
pens at one week of age. When the pens were re-established at the 
end of the eighth week, 180 birds were included and of this number 
175 came through to the completion of the trials in good marketable 
condition. Two of the five birds not completing the trials were re- 
moved near the finish because of crippling, t\vo died, and one was 
accidentally killed. 

Final Weights— The final weights of both male and female turkeys 
are given in Table 7 for each pen. There was very little differe^e in 
quality at the finish with any of the pens and all were good. There 
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Table 7. Final weights of turkeys in poundU at 24 weeks of age. 


Pen 



1 

1 

2 

3 

4 

6 

6 

7 ! 

8 

1 

9 

10 

♦Birds Started 

20 

20 

20 

20 

20 ! 

20 

20 ! 

20 ! 

20 

12 

Surviving Birds 

19 

19 


19 

19 

20 , 

20 

20 

20 

12 

Total Weights 

326 9 

309 4 

290.4 

336 1 

308 8 

318 1 

346.4 

283 6 

341 1 

160.9 

Number of Males . . . . 

14 

8 

7 

12 

10 

8 

12 

4 

12 

7 

Heaviest Male 

20 4 

20 7 

20 6 

21 7 

20 7 

21 9 

22 6 

20 7 

21 4 

16.2 

Lightest Male 

16 7 

16 1 

17 7 

18 1 

16.2 

16 5 

18 2 

17.9 

18,6 

12 5 

Average Weight 

18 76 

19 32 

19 60 

19 79 

18 79 

19 17 

20 19 

19 66 

19 73 

14 97 

Number of Females . . 

5 

11 

12 

7 

9 

12 

8 

16 

8 

.5 

Heaviest Female 

14 .6 

16 0 

14.7 

14 4 

14 .5 

14 7 

14 4 

14 9 

14 6 

10 1 

Lightest Female 

11 4 

12 6 

12 0 

13 5 

12.2 

11 8 

12 0 

11 0 

11.8 

8 3 

Average Weight 

12 86 

14 07 

[ 

13 .51 

14 08 

13 43 

I 

13.73 

13 03 

12 81 

13 03 

9 22 


♦At end of eighth week. 


were very few cases of crooked keels and these were not significant 
on any one diet. 

Observations — In the trials in which the use of green feed or tlic 
value of any particular kind of green feed were the considerations, there 
was no observable differences that could be termed conclusive. All 
birds were active and alert, made satisfactory growth, feathered well 
and had lustrous plumage, developed no special abnormality, and looked 
equally as good in the pens, regardless of whether they were provided 
with green feed or what kind of green feed was used. There appeared 
to be a slight advantage with the dressed carcasses in favor of the 
pens receiving lawn grass and green oats over those receiving alfalla 
or no green feed, although all were rated as good. The costs per pound 
of gain were almost identical with pens 1, 2, and 3 of the first trial, 
while with pens 5, 6, and 7 of the second trial the pen receiving no 
green feed cost nearly a cent a pound more than those receiving alfalfa 
or green oats. It is realized that there is need for more work on this 
subject with some modifications of this year’s procedure. 

Some of the observations with reference to the free-choice feeding 
of grain with turkeys have already been mentioned. This method of 
feeding was used to observe possible preferences for certain grains or 
perhaps seasonal trends that might have a bearing on feeding practice. 
This work with grains will be continued as several interesting pos- 
sibilities are suggested. 

The new concentrate mash number 13, which was used for the first 
time this year, gave very satisfactory results for a ma.sh of this type. 

Summary 

The feeding of four kinds of grain to turkeys on a free-choice basis 
increased the total amount of grain consumed and the proportion of 
grain to mash. 

When corn, wheat, oats and barley were presented in an equal man- 
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ner, the birds consumed more pounds of oats than any other single 
grain and were consistent in this respect in all three pens. 

Oats were eaten eagerly from the start of the grain feeding to the 
finish .and was the preferred grain during the final weeks in total 
pounds consumed. 

Wheat rather than corn gained in position at the finish. Corn was 
eaten rather indifTercntly by pens 4 and 8 throughout the trials. 

Although the quality of the barley was good the birds ate sparingly 
of it. 

While the work with grains this year is not conclusive, the results 
strongly suggest a possible advantage in including hoppers of whole 
oats along with corn, or even with wheat, throughout the grain feed- 
ing period. 

The work conducted with green feed this year is not conclusive, and 
more work is needed before definite conclusion can be drawn. 

The concentrate mash 13, which was used for the first time this year, 
gave very satisfactory results in the manner used. Work with this 
mash will be continued in 19v39. 

The limited trial with small type Bronze turkeys is presented merely 
as a matter of record. No conclusions should be drawn until more 
studies have been made. 

The cobblestone turkey yard, which was first used at the Lake City 
Station in 1937, continues to give very satisfactory results. 'I he results 
tif the first year ^\ere so satisfactory that a second yard was con- 
structed in BCkS. Each of these yards which are 75 feet square ac- 
commodates 100 turkeys to maturity. Thus far, no disease problem 
has developed. 


THE USE OF HIGH-PROTEIN LAYING MASHES 


J A. DAVIDSON 
Section or Poultry Hr sbandht 


The use of laying mash has been well established in poultry hns- 
bandry. This has been due to the necessity of incorporating high- 
protein carriers from animal and vegetable sources in the laying ration. 
The usual procedure has been the addition of sufficient amounts o. meat 
scrap, fish meal, dried milk, soybean oil meal, cottonseed meal, and 
similar material to produce a mash that will analyze 16 to -0 pei cent 

crude protein. . r ,• 

It has been recently demonstrated that continuous hopper teeaing 
of grain, as well as mash, is a satisfactory management procedure. 
This has been referred to by some workers as the cafeteria feeding 
system. With the development of supplements (high-protem earners) 
by which the poultry keeper or farmer can produce a laying mash 
complete in many respects by the addition of certain amounts of the 
cereal grains and their by-products, the possibility of permitting the 
flock access to the high-protein carriers direct without dilution with 
the cereals or their by-products presents itself. 
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A few bulletins on feeding for egg production carry suggested 
high-protein supplements. These vary from 26 per cent to 32 per cent. 
The majority of commercial supplements are found within this range. 

During the last three years a supplement (high-protein mash) has 
been fed to a pen of birds in the station flock for the purpose of study- 
ing the results in comparison with the use of the regular type of laying 
mash. The same sources of animal and vegetable protein carriers were 
used. The grain has been fed continuously in hoppers. 


1936-37 Trial — ^White Leghorns 


In 1936 two pens of White Leghorns of 100 birds each were used. 
Corn and wheat, equal parts mixed in the same feeder, oats in another 
feeder, and the mashes were kept before the birds. Oyster shell and 
ground poultry bone were also before the birds at all times. The 
mashes were as follows: 


Laying Mash 


Ground yellow corn 27.3 

Ground oats 13.0 

Wheat bran 15.0 

Flour middlings 15.0 

Alfalfa meal 8.0 

Soybean oil meal 5.0 

White fish meal 5.0 

Meat scrap 5.0 

Dried skimmilk 5.0 

Vit. D supplement (400D) 6 

Salt 1.0 


High-Protein Math or Supplement 


Wheat bran 19 

Alfalfa meal 20 

Soybean oil meal 15 

White fish meal 15 

Meat scrap 15 

Dried skimmilk 12 

Vit. D supplement (400D) 2 

Salt 2 


The laying mash would be an 18-per cent protein carrier and the 
supplement a 30-per cent protein carrier under the usual commercial 
guarantee. 

Results 


Tables 1 and 2 give the results of the trial from Nov. 1, 1936 to Aug. 
31, 1937. Birds in pen 9 received the high-protein mash and those in 
pen 11 the normal ma.sh. During December, January, February, and 


Table 1. Feedi consumption per bird* 



e!orn and 

1 Oats 

1 Mash 

Shell 

1 Bono f 

C^orn- 

Total 


Wheat 









meal 




Pen 

Pen 

Pen 

Pen 

Pen 

Pen 

Pen 

Pen 

Pen 

Pen 

Pen 

P(in 

Pen 

Pen 


9 

11 

9 

11 

9 

11 

0 

11 

9 

11 

9 

11 

9 

11 

Nov 

4.277 

4.033 

.261 

.245 

.692 

.978 

.120 

.105 

.040 

.043 



5.390 

5.404 

Dec 

4 354 

6.-16 

.197 

.261 

.727 

1.399 

.039 

.140 

.1.52 

128 

.080 


5.558 

6.943 

Jan . . 

6.629 

6.018 

.217 

.312 

1.198 

1.656 

.246 

.224 

.124 

.073 

.291 


7 706 

7.282 

Feb 

5.332 

4.607 

.453 

.429 

1.200 

2.153 

.236 

.210 

.079 

.060 

.286 


7..586 

7 359 

Mar 

6.123 

6.310 

.279 

.262 

1.292 

2.609 

.338 

.316 

.117 

.126 

.229 


8.378 

8.532 

Apr 

5.666 

4.664 

.668 

.648 

1.010 

2.436 

.196 

.277 

.151 

.053 



7.591 

7 978 

May 

6.522 

4.669 

.672 

.886 

1.272 

2.168 

.299 

.276 

.121 

.050 



7.886 

8.048 

June 

5.211 

3.9.56 

.443 

.982 

1.219 

2.901 

.180 

.101 

.140 

.045 



7 193 

7.985 

July 

4.691 

3.621 

.840 

.817 

1.170 

2.632 

.264 

.430 

.104 

.060 



7.069 

7.560 

Aug 

4.645 

3.636 

1.018 

1.028 

1.231 

2.750 

.196 

.266 

.108 

.086 



7.097 

7.765 

Total 

61.360 

44.438 

4.948 

6.760 

11.018 

21.681 

2.113 

2.363 

1.136 

.724 

.896 


71.463 

74.866 





VOL. 22 — NOVEMBER, 1939 — NO. 2 

Table 2. Egg production and mortality. 
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Number 

Eggs 

Per cent 
Pro<luction 

E| 

per 


Deaths 

Pen 

0 

Pen 

11 

Pen 

9 

Pen 

11 

Pen 

9 

Pen 

11 

Pen 

9 

Pen 

11 

Nov 

718 

721 

25 85 

24 71 

7.76 

7.41 

2 

3 

Dec 

272 

720 

10 44 

2.5.64 

3 24 

7.95 

7 

6 

Jan 

1.105 

1,319 

48.70 

49 44 

15 10 

15.33 

10 

7 

Feb . 

1,316 

1 . 150 

64.99 

51 43 

18.20 

14 40 

2 

5 

Mar 

1,401 

1,355 

63.65 

59 82 

19 73 

18.54 

4 

8 

A or 

1,106 

1,178 

.54 11 

59 40 

16 23 

17 82 

3 

4 

May . . 

1,060 

1,117 

54 43 

59 07 

16.87 

18 31 

5 

6 

June 

910 

1,114 

53 . 28 

64 43 

1.5 98 

19 33 

7 

3 

-Fuly 

803 

1 .026 

52 90 

61 14 

16 40 

18 95 

4 

2 

Auk . ... 

661 

862 

45 21 

57 20 

14 02 

17 73 

4 

3 

Total 

0,551 

10,562 

46 01 1 

48.71 

143 53 

15.5.77 

48 

47 


March a small amount of corn meal was fed daily to which was added 
the supplement in order to increase the vitamin D intake since the 
birds were consuming less of the supplement than was anticipated. 
That procedure was used in an attempt to keep the intake of V^itamin 
D supplement approximately the same in both pens. 

The total feed consumption was slightly less where the supplement 
was fed. Almost twice as much of an 18-per cent protein mash was 
consumed as of the 30>per cent protein mixture. 

There was a difference of 2.7-per cent in egg production in favor of 
18-pcr cent mash. The mortality or loss was practically the same. 
This was a normal reduction expected in the flock owing to culling 
and deaths. 


1937-38 Trial— Rhode Island Reds 

On Nov. 1, 1937 two pens of Rhode Island Reds pullets of 100 each 
were used. Corn and oats were used as grain and kept before the 
birds continuou.sly in feeders. Oyster shell and ground bone were kept 
before the birds at all times. The mashes were as follows : 


Laying Maah 


Ground yellow corn 20.0 

Ciround oats 15.0 

Wheat bran 16.0 

Flour middlings 16.0 

Alfalfa meal (dehydrated) 10.0 

Soybean oil meal 5.0 

White fish meal 5.0 

Meat scraps 5.0 

Dried skimmilk 6.0 

Vit. D supplement (400D) 1.0 

Salt 1.0 


High -Protein Mash or Siqiplement 

Ground oats 8.0 

Flour middlings 8.0 

Wheat bran 9.0 

Alfalfa meal (dehydrated) 20.0 

Soybean oil meal 12.0 

White fish meal 12.0 

Meat scraps 15.0 

Dried skimmilk 12.0 

Vit. D supplement (400D) 2.0 

Salt 2.0 


The laying mash would be an 18-per cent protein carrier and the 
supplement a 28-per cent protein carrier under the usual commercial 
guarantee. 
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Table 3. Feed consumption per bird. 



Corn 

Oats 

Mash 

Shell 

Bone 

Total 


Pen 

Pen 

Pen 

Pen 

Pen 

Pen 

Pen 

Pen 

Pen 

Pen 

Pen 

Pen 


3 

7 

3 

7 

3 

7 

3 

7 

3 

7 

3 

7 

Nov. . . . 

4 718 

4 352 

.402 

.654 

910 

653 

.095 

.083 

.221 

.281 

6 346 

6.023 

Dec. 

5.359 

4 801 

1.946 

2.153 

.924 

1 279 

.160 

.183 

.2.34 

.208 

8 623 

8 624 

Jan . . 

4.416 

4 444 

2 468 

2.591 

.989 

1.275 

187 

.208 

.177 

.214 

8.2.37 

8.732 

Feb. . 

4 851 

3.834 

1.908 

2 085 

1 099 

1 166 

.163 

.166 

128 

.137 

8.149 

7 388 

Mar. . . 

5 . 309 

4 577 

1 681 

1 954 

1 273 

1 3.38 

230 

.261 

135 

.120 

8 . 628 

8 250 

Aj>r 

5 497 

4 810 

1 . 654 

2 059 

1 1.38 

1 229 

. 145 

.189 

.120 

.135 

8 554 

8 422 

May . . 

5 279 

5 148 

1 713 

2 218 

1 277 

1.417 

293 

.218 

039 

.123 

8.601 

9 124 

June . . 

4 517 

4 260 

2 214 

2 636 

.969 

1 1.57 

224 

.188 

.029 

.111 

7 953 

8.3.52 

July ,. 

3 561 

3 695 

2 301 

2 867 

.902 

1 419 

.094 

124 

041 

.049 

6 899 

8 154 

Aug . . 

3 001 

3.103 

2.763 

2 706 

.871 

1 406 

. 145 

204 

016 

.788 

6 797 

8.207 

Total . . 

46.508 

43.024 

19,050 

21.92,3 

10 .3.52 

12 .3.39 

1 736 

1 824 

1.140 

2.166 

78.786 

81.276 


Results 

Tables 3 and 4 give the results of the trial. Pen 3 received the sup- 
plement or high-protein mash and pen 7 received the normal mash. 

No attempt was made in this trial to adjust the vitamin D intake 
with the result that with twice as much vitamin I) supplement in the 
high-protcin mash and only a slight decrease in the amount of mash 
consumed (approximately 2 lb.), pen 3 received more vitamin D. Egg 
production during the winter months was considerably better in pen 
3 than pen 7. This might be explained because pen 7 did not receive 
an optimum amount of vitamin D. 

Total feed consumption was about 2.5 pounds per bird less on the sup- 
plement fed birds. 

The difference in total egg production was only 2.2 per cent in favor 
of the supplement fed birds. The loss by death was approximately the 
same. The decrease in the flock was normal over the period of 10 
months. 


Table 4. Egg production and mortality. 



Number 

Eggs 

Per C€)nt 
Production 

Eggs 
per Bird 

Deaths 

Pen 

3 

Pen 

7 

Pen 

3 

pen 

7 

Pen 

3 

Pen 

7 

Pen 

3 

Pen 

7 

Nov 


828 

6.54 

31.85 

25.41 

8 28 

6.61 


0 

Dec . ... 


1,271 

1,217 

41.31 

39.76 

12 81 

12 33 



Jan 

- - - r 

1,327 

1,190 

43.24 

29.65 

13.40 

12.26 



Feb . . 


1,014 

809 

,37.09 

30.82 

10.39 

8 63 



Mar 


1,688 

],.395 

69.90 

62.86 

18.57 

16.39 



Apr 


1.550 

1,410 

60.95 

69.00 

18.29 

17.70 



May 


nrmi 

1,284 

67.08 

64.34 

17.69 

16.85 



June 


1..322 

1,104 

54.14 

61.35 

16.24 

16.41 



July 



926 

39,42 

43.60 

12.22 

13.62 



Aug 


445 

665 

27.33 

32.00 

8.47 

9.92 


H 

Total 

11,867 

10,644 

44.83 

42.61 

136.36 

129,62 

30 

33 
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Discussion 

The results obtained from these trials indicate that there is a pos- 
sibility of utilizing home-grown grains to a 1)eltcr advantage by using 
a high-protein mash where the quantity raised is in excess of the farm 
requirements. 

The use of a supplement or high-protein mash increases tlie problem 
of supplying some of the needed vitamins for certain requirements. 
Usually it is largely a matter of supplying vitamin 1). This could be 
solved by feeding a wet mash to which could be added the required 
amount of vitamin D to meet the requirements of the flock, whether 
for egg production or hatchability. 

The use of some vegetable protein sources to produce a high-protein 
supiflement might further reduce egg production unless careful atten- 
tion was paid to adequate mineral and vitamin supplementation. 

Since there is a decided diflference in appearance anrl probably in 
acceptance by the animal, such a management i)roccdure should be 
started before egg production begins, although in these trials many of 
the pullets were in production when they w'crc placed on the ration. 
In the case of the I.egliorns, there wms a marked reduction in egg 
production following the change while in the Rhode Island Reds there 
was an increase. These breeds differ of course in other respects so 
that it is not unreasonable to expect that their reaction in this point 
w^oiild be different. 

Another trial just completed indicates that the use of a wet mash to 
which the vitamin 1) supplement is added in the proper amount, gives 
better results and eliminates the difflculty in supplying adequate amounts 
of essential nutrients. 


TRACTOR COSTS IN MICHIGAN, 1938 


K. M. ATOHLKV 
Section or Farm MvNACEMFNr 

Forty-five farmers in Michigan, operating 46 tractors, cooperated 
with the Farm Management Department in a study of tractor costs 
in 1938. These men kept records of their cash operating expenses, as 
well as the fixed charges for depreciation, interest, and shelter on their 
individual tractors. They kept a record of the hours used for all oper- 
ations, including belt, draw^bar, and custom w^ork. As well as keeping 
the tractor record, these men also were cooperators in the harm 
Accounting Project of the Farm Management Department. It w'^as, 
therefore, possible to get information on the acreage and production 
of the various crops, the number and production of the various kinds 
of livestock, and the receipts and expenses of operating each co- 
operator’s farm. 

The 46 tractors used in this study were located on farms through- 
out Michigan, but primarily in the southern part of the Lower Pen- 
insula, where crop farming is the most prevalent. 
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One-plow Tractor Gists 

Nearly a third of the tractors in this study were of the one-plow size, 
which is a much larger proportion of the total than has been included 
in a similar study in previous years. These IS one-plow tractors were 
nearly two years old at the beginning of 1938 and were each worth 
an average of $619 at that time. They were used principally for draw- 
bar work, and custom work accounted for only 37 hours per tractor, 
or about 9 per cent of the total. The operating expenses on these 
tractors were nearly $100 for the year, with the fixed charges amount- 
ing to $127 ; thus, the cost of using these tractors in 1938 was about 
53 cents an hour, about 57 per cent fixed and 43 per cent operating 
expenses. This was a higher hourly cost than for a similar group of 
tractors in 1937 when they were used somewhat more than in 1938. 

Two-plow Tractor Costs 

The general-purpose two-plow tractors averaged about 2.5 years 
old and were used about 19 per cent more than the one-plow size. 
The yearly cost for 509 hours of use was $290,* 57 per cent for operat- 
ing expenses and 43 per cent for fixed charges. This amounted to 56 


Table 1. Relation of size of tractors to their yearly and hourly 
costs in Michigan, 1938. 


Size of Tractor 

1-plow 

2-plow 

3-plow 

Number of Tractors ... 

15 

27 

4 

Tractor age (years) ... ... 

1.0 

4 2 

1 3 

Tractor value ... 

$610 

$626 

$1,004 

Hours use in year: 




Drawbar . 

402 

390 

347 

Holt .... 

26 

44 

57 

Total. ... . . . . 

Custom . . 

42K 

37 

434 

52 

404 

97 

Yearly costs: 




operating costs — 




Fuel 

$71 12 

$98 . 30 

$66 16 

Oil 

10 20 

12 12 

22 13 

Repairs. .. ... 

Labor (chores) ... 

0 14 

27 71 

2 29 

0.«7 

5 79 

5.78 

Auto use 

.26 

80 


Total 

$97.68 

$144 72 

$96.36 

Fixed costfc — 




Depreciation . 

Interest 

86 17 
34 71 

56 93 
36 40 

68.13 
54 30 

Shelter 

6 00 

5.80 

6.75 

Total 

$126.88 

$99.13 

$129.18 

Total yearly costs 

$224.56 

$243.85 

$225.54 

Hourly costs: 

operating (cents) 

23 

33 

24 

Fuced (cents) 

30 

23 

32 

Total Hourly Costs (cents) 

53 

56 

56 

Fuel for 10 hours (gal.) 

12.7 

17.1 

17.8 

Oil for 10 hours (qt.) 

1.5 

1.5 

8.4 
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cents an hour, which was slightly less than for any of the four pre- 
ceding years when such a study was conducted. 

The standard type, two-plow tractors were older, lower valued, and 
were used less than any other group in this study. They were used 
approximately 341 hours during the year, at an average cost of 55 
cents an hour. Fixed charges amounted to only $66, owing to the 
small depreciation and interest charges on the old, low-valued tractors. 
The average cost per hour of work for all two-plow tractors was 56 
cents (Table 1). 

In 1938 the average cost of fuel for all the two-plow tractors was 
23 cents an hour or about 40 per cent of the total cost, with deprecia- 
tion coming next with 23 per cent (Table 2). About 57 per cent of 
the cost was cash outlay and the remainder was non-cash items. 


Table 2. DUtributiofi of cost items on 27 two-plow tractors on Michigan farms, 1938. 


Items 

Hourly 

cost 

Per cent 
of total 
cost 

Fuel ... 

(cent$) 

22 fi 

40 

Depreciation. ... 

13 1 

2.3 

Inten^t 

8 4 

15 

nenairs . 

Lunrlcantfl 

6 4 

2 8 

12 

5 

other items 

2 9 

5 

Total 

50 2 



Three-plow Tractor Costs 

Figures were kept and summarized on only four tractors of this 
size, which averaged only slightly more than one year old at the be- 
ginning of the year. They were Uhcd an average of 404 hours during 
the year, with belt work making up 57 hours of that amount. Oper- 
ating expenses amounted to about $96 a tractor, and fixed charges 
about $129. The hourly operating expenses were 24 cents, with fixed 
charges amounting to 32 cents. Thus, the total hourly cost of 56 cents 
was the same as the two-plow tractor cost, although the depreciation 
and interest charges on the larger tractors were much higher than 
on the two-plow tractors because they were newer and more valu- 
able machines. 

Kinds and Amounts of Fuel Used 

The amount of fuel used averaged 1.3 gallons per hour for the one- 
plow tractors, and 1.7 gallons for both the two-plow and three-plow 
tractors. In the case of the one-plow tractors, 77 per cent of the fuel 
used was gasoline, 54 per cent of that used in the two-plow tractors was 
gasoline, while distillate was the most common fuel used in the three- 
plow tractors. Only 2 per cent of the fuel used in the two-plow tractors 
was kerosene, which was the only group of tractors using any kero- 
sene at all. 

Tractor Use by Operations 

It was found in this study that the one-plow tractors were used 94 
per cent of the time for drawbar use, which was made up primarily 
of the operations carried on in seedbed preparation and for miscel- 
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laneoiis purposes. About 90 per cent of the two-plow tractor work was 
on drawbar jobs, with plowing- and dragging the most important 
single operations. The l)elt work was divided between five different 
jobs, the most important of which were threshing and silo filling. The 
three-plow tractors were used 86 per cent of the time for drawbar 
work, and 14 per cent on belt. Seedbed preparation and miscellaneous 
jobs were not nearly as large a percentage of the total as in the case 
of the one- and two-plow tractors. 

Size of Tractor in Relation to Labor and Power Costs 

Farms on which one-plow tractors were used averaged 145 acres in 
size, while those using two-plow tractors averaged 183 acres. Too 
feAv three-plow tractor records were available to conclude anything 
regarding the size of farm on which they were used. About 50 per 
cent of the acreage on the one-plow tractor farms was cropland, while 
over 65 per cent was cropland on the two-plow farms. The two groups 
of farms were carrying apjwoximately the same amount of produc- 
tive livestock. 

The charge for horse and tractor work averaged $4.05 per crop acre 
on the one-plow tractor farms, and $3.42 on the larger, two-plow^ 
tractor farms, or about 16 per cent less on the latter. The total labor 
and po^^ er cost per crop acre was only about 9 per c(‘nl less than for 
the two-plow tractor farms, owing to the lower labor charge per crop 
acre, which composed about three-fourths of the total. There was a 
little difference in the cost of a day’s ]>roductive work, with the two- 
plow farms being about 4 per cent cheaper. 

Hours Tractor Use and Tractor Costs 

Tractor use on these farms ranged from 98 to 1.349 hours per tractor. 
The number of hours that a tractor is used during a year has a direct 
influence on the total tractor cost and upon the cost per hour of use. 
Ten of the two-plow tractors were used fewer than 250 hours, aver- 
agiiig 172. The total cost for the year for this grou]) of 10 tractors 
was about $153 a tractor, or 89 cents an hour (Table 3). Tractors used 
in this group had a higher hourly cost, \^hich would have been still 
higher had the tractors not been so old (6.6 years), making the fixed 
charges low. The fixed charg'e per hour, however, was much higher 
than for the other groups, owing to the few hours the tractors were 
used. 

Eight of the two-plow tractors were used more than 550 hours, aver- 
758 hours for the year, or more than fotir times as much as the 
low-use group. The total tractor cost was $372, or only a little more 
than twice the cost of the group u.sed only 172 hours. This makes the 
hourly cost only 48 cents as compared to 89 cents for the low-use 
group. Increased tractor use makes for increased total costs, but de- 
creased hourly costs. 

The tractors were used much more for custom work on the high-use 
group than on the low-use group. The income from the tractor’s share 
of the custom work reduced the total tractor cost $2 on the low-use 
group, and $147 on the high-use group. This reduced the cost per hour 
of work on the operator’s own farm a negligible amount on the low-use 
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Table 3. Influence af hours of use on two-plow tractor costs in Michiflran, 1938. 


Ho ira use in year (range) 

0-250 

251-550 

551-up 

Number ct tractors. ..... 

10 

1 

8 

Hours use in year: 

Drawbar 

150 

308 

608 

Belt 


23 

108 

Total 

172 

421 

770 

Custom 

3 

13 

157 

Yt^arly costs: 



$220 

Operating 

*S7 

$12.5 

Fixetl 

00 

105 

146 

Total . 

$153 

$230 

$372 

Net cost to own farm . . 

$151 

$209 

$225 

Hourly cost«: 



20 

Operating (cents) 

51 

30 

Fixed (cents) 

38 

25 

19 

Total ... 

80 

55 

48 


^roup, hut 12 ccMits on the hii^h-U'^e g^roup Avhich did considerable cus- 
tom work. It is clear that some fanners can do considerable custom 
work to reduce their own net tractor costs, but they must be sure 
that they do not lower the income on their entire farm while doing* it. 

Influence of Size of Farm 

The farms on whicli these tractor records were kept were divided 
into three groups, based on .size of farm. The 18 small farms averaged 
79 acres, the 15 medium->ized farms 153 acres, and the 13 large farms 
325 acres. The largest farms had a smaller percentage of their acre- 
age in crops, but relatively the same amount of livestock per crop acre 
(Table 4). 

The tractors on the largest farms were used considerably more than 
those on tlie smallest farms, and much of the large farm use was belt 
work. The large farms had more than three times as many^crop acres 
as did the small farms, but only 120 per cent more horses, 70 per cent 
more man labor, and 58 per cent more hours of tractor use. Ihe use 
of a tractor on a large, extensive farm increases labor elticiencv more 
than on a small, intensive farm, because the labor on extensive crops 
can, by introduction of a tractor, be reduced more than on intensive 
crops and livestock. 

The charge for man labor, including' an allowance for the operator 
and his family, as well as cash paid hired help, was the prominent item 
in the total labor and power cost, comprising 78 per cent of the total 
on the small farms and 74 per cent on the large. The labor charge 
per crop acre tvas $17.24 on the small farms, and $7.74, or about ^5 pei 
cent less, on the large farms. 

The total labor and power cost per crop acre was $22.40 on the 
79-acre farms and only $10.41, or about 54 per cent less, on the 325-acre 

The comparison of total costs per crop acre is not fail unless the 
intensity of operations is considered. Ihis w^as found by determming 
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Table 4, Relation of sixe of farm to labor and |>ower coata 
on 46 Michigan tractors, 1938« 


Acres in fann, total (range) 

0-119 

120-199 

200-up 

Number of farms 

18 

15 

13 

Fann organization: 



325 

Acres in farm, average 

79 

153 

Crop acres per farm 

58 

90 

187 

Productive animal unite 

13 

24 

41 

Numl^er of men, average 

1.7 

2 0 

2 9 

Number of horses, average 

1 4 

2 1 

3 1 

Days productive work, total i 

417 

491 

733 

Days productive work per crop acre 

7 0 

5 4 

4 0 

Days productive work, per man 

243 

250 

267 

Labor and power costs: 




Man labor (own, family, hired) 

$1,000 

$1,060 

$1,448 

Horse work ($90.00 per horse) 

126 

180 

279 

Net tractor cost (custom income deducted) ... 

173 

178 

220 

Total cost per farm 

$1,290 

$1 ,427 

$1,947 

Cost per crop acre 

$22 40 

$15.86 

$10 41 

Cost per day productive work. . 

$3 14 

1 $2 01 

$2 66 


the days of productive work on the farm and figuring- the cost on that 
basis. It was shown that labor and power costs amounted to $3.14 per 
day of productive labor on the small farms and $2.66, or 14 per cent 
less on the larg^e farms, indicating a 14>per cent more efticient use of 
labor and power on the large farms. 


THE INFLUENCE OF NEUTRALIZERS UPON THE ACIDITY 
OF BUTTER AND BUTTERFAT 


I. A. GOI LD AXD 11 C TOWNLKY 
Hkction of Daihying 

The practice of partially reducing the acidity of cream which is to 
be manufactured into butter by the use of approved neutralizers is 
now almost universally accepted. This so-called “neutralization” of 
cream for buttermaking has naturally resulted since the bulk of cream 
used for buttermaking is sour, and since investigations and experience 
have shown that such cream cannot be processed without having a 
detrimental effect upon the flavor and keeping quality of the butter 
and upon the fat losses in the buttermilk. 

During recent years renewed interest has been aroused in neutraliza- 
tion of cream, since research work has shown the need for careful 
control of the process if the maximum advantages attributed to it arc 
to be obtained. Among other things, this careful control of neutraliza- 
tion necessarily implies the accurate standardization of the acidity and 
pH of the cream and butter. 

Although the major portion of the studies dealing with the acidity 
in butter has been based on pH values, some data have been presented 
dealing with the titratable acidity of butter and butterfat. Hunziker 
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(5) found the acidity of butter from sour, neutralized cream and from 
sweet cream to have titratable values (expressed as lactic acid) of 
approximately 0.03 — 0.06 per cent. The pasteurization temperature 
was a factor influencing the titratable acidity ; the higher the pasteur- 
ization temperature the lower the acidity of tl>e butter. Nissen (6) 
reports similar values, with cream of about 0.15 per cent acidity giving 
butter acidities of 0.02 — 0.04 per cent, and cream of about 0.25 per 
cent acidity giving butter acidities of 0.03-0.05 per cent. The titration 
values of these two workers were obtained by titration of aqueous mix- 
tures; such values being lower than would be secured by titration of 
an alcohol mixture of the fat. 

Bendixen (2) presents the following data : 

Sweet Cream Butter 


Acidity in Butter Acidity in Butterfat 

Maximum 0.130 0.113 

Minimum 0.070 0.038 

Average 0.095 0.067 

Neutralized Cream Butter 

Acidity in Butter Acidity in Butterfat 

Maximum 0.178 0.129 

Minimum 0.072 0.038 

Average 0.122 0.084 


These data were obtained by titration of an alcohol mixture of fat; 
consequently they are considerably above the values reported by Hun- 
ziker (5) and Nissen (6). The end-point of the butter titration in 
alcohol as reported by Bendixen was usually within the pH range of 
7.8-7.95 as contrasted to the range of 7.33-7.73 observed by Nissen for 
aqueous titrations. This higher end-point is a contributing factor in 
causing higher titers for the alcohol mixture. In addition, Bendixen 
(2) points out that the release of fatty acids in the alcohol may be 
involved. 

Bendixen (2) concludes that the acid values of all types of butter 
would not be absolutely comparable since lactic acid and salt tend to 
depress these values and alcohol and oleic acid tend to increase the 
values. These variable results are due to changes in the phenolphthalein 
end-point. The obscuring of the end-point by highly colored butter is 
also a factor in this connection. 

The influence of different neutralizers and of different ranges of 
neutralization on the acidity of the butter and butterfat has been studied 
only to a limited extent. Bird, Fabricius, and Breazeale (3) report that 
the titratable acidity of the fat of butter ‘"progressively decreases with 
increases in the pH of cream.” 

Scope of Investigations 

The puri)Ose of this study was to determine the influence of differ- 
ent neutralizers and of different ranges of neutralization upon the 
acidity of the butter and butterfat. 
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Procedure 

The cream used for this experiment tested approximately 35 per 
cent fat and 0.5 per cent acidity. The neutralization, pasteurization, 
and churning was conducted according to standard commercial prac- 
tices. The pasteurization temperature was 145° F. for 30 minutes. 

Six neutralizers were utilized; three trials being completed for each 
neutralizer. The neutralizers were sodium carbonate. Recto, Wyan- 
dotte CA.S., caustic soda, calcium hydrated lime, and magnesium oxide 
lime. In each trial, the acidity of the cream was calculated to be re- 
duced to 0.25, 0.15, 0.10, 0.05, and 0.0 per cent. 

The butter was standardized to contain 2.5 per cent salt and 16.5 
per cent moisture. Following churning, samples of butter were ob- 
tained for the acidity determinations. The determinations were con- 
ducted by weighing out 20 grams of the butter and adding 50 ml. of 
neutral alcohol. The alcohol-butter mixture was heated to boiling on 
a hot plate, shaken well, and phenolphthalein solution added. The mix- 
ture was then titrated to a pink end-point, permanent for one minute, 
with N/10 NaOH. This is the official method for determining free 
fatty acids (1). 

Pure butterfat was obtained by melting the butter, and centrifuging 
it in large test tubes in a Babcock centrifuge. The fat was then filtered 
to remove the last traces of water and curd. Acidity determinations of 
the fat were conducted in the same manner as were those for the 
butter. 

Results 

The influence of different neutralizers and of different degrees of 
acid reduction is shown by the data in Table 1. 

This table shows the acidity of the butter to decrease with succes- 
sive reductions in the acidity of the cream. This was true irrespective 
of the neutralizer used. The average results show the approximate 
values one might obtain when any neutralizer is calculated to reduce 
the acidity of the cream throughout the range of 0.25-0.0 per cent. 
The individual values show the following ranges in butter acidity were 
obtained at the different levels of neutralization: 0.11-0.13 at 0.25 per 


Table 1. The influence of neutralizers upon the acidity of butter.* 



Acidity Desired in Cream 

Neutralizer 

0.25 

0 15 

0.10 

0.0.*; 

0 00 

Sodium carbonate 

0.112 

0 HK) 

0 01)1 

0 086 

6T077"” 

Recto 

0 124 

0.113 

0 104 

0 091 

0 073 

Wyandotte C. A. S 

0.120 

0 JOC 

0.092 

0 084 

0.069 

Caustic soda 

0.115 

0.102 

0 078 

0.069 

0 050 

Calcium lime 

0.130 

0 110 

0 113 

0 094 

0 069 

Magnesium lime ... 

0 131 

0.126 

0.109 

0 098 

0.078 

Average 

0.122 

0.111 

0.098 

0.087 

0.069 


♦All values in per cent acidity calculated as lactic acid. 
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cent, 0.10-0.13 at 0.15 per cent, 0.08-0.11 at 0.10 per cent, 0.07-0.10 at 
0.05 per cent, and 0.05-0.08 at 0.0 per cent. 

In general, the limes were less efficient in reducing the acidity of 
the butter than were the other neutralizers, at least throughout the 
calculated neutralization range of 0.25-0.05 per cent. The caustic soda, 
however, appeared to be the most efficient in this connection through- 
out the entire range studied. 

The effect of the neutralizers upon the acidity of the butterfat is 
shown by the results in Talde 2. These data show, in general, the same 
trend as observed in the case of the butter : The lower the point of 
neutralization of the acidity in the cream, the lower the acidity in the 
butterfat. As may ])e noted, the fat acidity values are decidedly lower 
than the butter values in every case with the exception perhaps of the 
calcium lime values at the higher acidity ranges. 


Table 2. The influence of neutralizers upon the acidity of butterfat.* 



Acidity Desired in Oeam 

Neutralizer .... 

0.2.'> 

0.15 

0 10 

0.05 

0.00 

Sofljurn carbonate . . . . 

0.079 

0 074 

” ”6" 072 

0.071' 

0 058 

Ilecto .... 

0 088 

0 072 

0 063 

0 063 

0.055 

Wyandotte C. A. S . . . . 

0.088 

0.075 i 

0 071 

0.066 

0 059 

Caustic soda ... 

0 086 

0 063 

0 056 

0 045 

0 032 

('ak'ium lime .J 

0 122 1 

0.113 

0.097 

0 065 

0 041 

Maf(ne.sium lime 

0 098 

0 092 

0.075 

0 055 ! 

0.0.38 

1 

Average . . . 

0.94 

0 082 

0 072 

0.061 

0.047 


♦All values in per cent acidity calculated^as lactic acid. 


Again, as in the case of the butter, the limes were less efficient than 
the other neutralizers in lowering the fat acidity at the higher acidity 
values. This was especially true of the calcium lime. In contrast, the 
caustic soda was slightly more efficient than the carbonate neutralizers 
in lowering the fat acidity between the neutralization range of 0.15-0.0 
per cent. The average results illustrate the approximate fat values one 
might expect at the different calculated acidity ranges. 

When the acidity desired in the cream was 0.25 per cent, the acidity 
values of the fat ranged from approximately 0.12 to 0.079, as con- 
trasted to a range of 0.097-0.056 at the 0.10 per cent acidity level, and 
to 0.059-0.032 at the 0.0 per cent acidity level. 

Discussion 

The results obtained in this study illustrate the necessity for one 
to consider the degree of neutralization and the type of neutralizer 
when presenting data dealing with butter and butterfat acidities of 
neutralized butter. In general, the lower the extent of the neutraliza- 
tion the lower the acid values for the butter and butterfat. However, 
the differences in the efficiencies of neutralizers to lower these acid 
values are sufficiently important to be carefully considered. 
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The lower values obtained in the case of the fat as contrasted with 
the butter values arc not unexpected. In the butter, the milk-solids- 
not-fat present, i.e., the curd, would combine with some of the alkali 
used in titration, thus increasing the titer. 

A comparison of acid values of butter and butterfat is illustrated 
by Fig. 1. This figure shows the acidities when caustic soda and cal- 
cium lime were used. Since caustic soda was the most efficient in 



Fig. 1. Acid values for butter and butterfat when 
caustic soda and calcium lime were used to neutralize the 
cream to different acidities. 


lowering the acid values and lime the least efficient, the figure shows 
the extremes one might expect. The graph shows that the caustic 
soda acid reductions are more linear than those of the lime. In addi- 
tion, it shows the differences between the butter and butterfat acidities 
which occur at different acidity levels with these two neutralizers. The 
relatively high acid values of the butterfat from the calcium neutral- 
ized cream at the higher acidity ranges is of especial interest in this 
connection. 
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Summary and Conclusions 

Progressive lowering of the acidity of cream by the use of different 
neutralizers results in a corresponding lowering of the acidity of the 
butter and butterfat obtained from this cream. 

All neutralizers were not equally efficient in lowering the acidity 
of the butter and butterfat, with the limes being less efficient than 
the soda neutralizers. 

As was expected, the acidity of the butterfat was lower than the 
acidity of the butter. However, the extent of the difference between 
the butter and butterfat acid values varies somewhat with the type and 
amount of neutralizer used. 

These results show the necessity of considering the type of neutral- 
izer and the degree of neutralization in connection with acid values 
of the butter and butterfat. 
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LIPASE ACTION IN MIXTURES OF RAW AND PASTEURIZED 
HOMOGENIZED MILK 


I. A. (30UU) AND G. M. TROUT 
Section of l>AittT Hcsbandky 

Speculation arisen as to whether the lipolytic activity of raw 
homogenized milk will bring about adilitional splitting of the fat in 
pasteurized milk. Pfeifer, Jackson, and Weckcl (2) found a slight 
difference in the titration values of homogenized and unhomogenized 
substrates when untreated milk was added. They concluded from this 
that the increased lipolytic activity of raw homogenized milk was not 
due entirely to a decrease in the size of the fat globules. 

The purpose of this study was to determine if and to what extent 
the lipase of raw homogenized milk would exert its action on similar 
milk unhomogenized. Two methods were employed. One method was 
based on the increase in the titration values of the unhomogenized milk 
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to which was added diflFerent quantities of homogenized raw milk. 
The second w^as based on ''selective separation’' and "differential churn- 
ing” of fat from cream obtained from a mixture of homogenized raw 
and unhomogenized pasteurized milk. Previous work (3) had shown 
the extent to which fat separation and churning might be expected 
under various pressures of homogenization. This study showed sepa- 
ration of milk homogenized (viscolized) at 2500 and 35(X) pounds pres- 
sure resulted in recovery of 53 and 36 per cent of the fat, respectively. 

In connection with the differential churning, the assunqUion is made 
that in the churning of cream from mixed homogenized-unhomoge- 
nized milk, the fat from the unhomogenized portion, being present in 
greater amount and in its natural state, should churn out fairly easily, 
leaving the larger percentage of the fat from the homogenized portion 
in the buttermilk. The use of 3000 pounds homogenization pressure 
would appear sufficient to stabilize the fat in the homogenized portion 
against churning. Therefore, if this assumption holds, then the titra- 
tion values of the fat obtained would show whether the unhomogenized 
fat had undergone aii}^ hydrolysis. However, it is realized that such 
an assumption is subject to mpdification : for example, when the homog- 
enized fat is churned with unhomogenized fat its stability against 
churning may be appreciably decreased. Nevertheless, this assumption 
is made with a full realization of its limitations. 

Procedure 

Changes in Titratable Acidity of Milk — Raw and ^pasteurized milk 
were homogenized (viscolized) at 3000 pounds pressure, the pasteur- 
ization exposure being 145-150° F. for 30 minutes prior to homogeniza- 
tion. Following homogenization, the pasteurized milk was mixed with 
different quantities of the raw milk. The proportions of raw homog- 
enized milk were 10, 20, 30, 40, and 50 per cent of the ])asteurized 
milk, Titratable acidity determinations were made at once and after 
storing the milk at 35-40° F. for 12, 24, 48, 72, and 96 hours. The‘>e 
determinations were conducted using phcnophthalein as the indicator 
and titrating with N/10 NaOII. The results were expressed as per- 
centage of lactic acid. 

Differential Churning — Raw milk homogenized at 3(XX) pounds pres- 
sure was mixed with an equal volume of unhomogenized pasteurized 
milk and stored at 35-40° F. Samples of milk were secured after 0, 
48, and 96 hours and pasteurized at 145-150° F. for 30 minutes in order 
to inhibit any further lipolytic action. The milk was then separated 
and the cream churned. The fat was purified by melting, centrifuging, 
and filtering. The titration of the free fatty acids in the fat was con- 
ducted by the A.O.A.C. method (1). 

Results 

Acidity Changes in Milk — The increases in titratable acidity obtained 
when homogenized raw milk was mixed with homogenized pasteur- 
ized milk in different proportions, and the mixed milk stored for 
various periods, are presented in Table 1. The values arc given as 
increases in acidity percentage over the 0-hour samples. Consequently, 
the O-hour values are arbitrarily placed at zero. 
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Table L Inci^aiet in the titra table acidtty of homogenized pasteurized milk when 
mixed with different proportions of homogenized raw milk. 

(Av. 5 trials) 


Nature of Sample 


Increases in titratable acidity* after 


0 hrs. 

12 hrs. 

24 hrs 

1 

48 hrs. j 

72 hrs. 

96 hrs. 

Raw mJlV* 

per cent 

per cent 

per cent 

per cent 

per cent 

per cent 

Unhoinopenlzed 

0 00 

0 004 

0 005 

0 006 

0 006 

0.008 

Homogenized 

0 00 

0 030 

0 038 

0.048 

0.060 

0.072 

Pafiteurized milk: 







Homogenized 

0 00 

0 000 

0.000 

0 000 

0 000 

0 000 

Mixed milk: 

Per rent of 

Ifomo. I rnhonio 

raw 1 pasteiiri/o(l 







10 00 

0 00 

0 005 

0 008 

0 on 

0 019 

0 025 

20 80 

0 00 

1 

0 007 

0 011 

0 013 

0 023 

0 029 

30 70 

0 00 

0 oil I 

0 021 

0 029 

0 041 

0 047 

40 (iO 

0 00 

0 014 

0 021 

0 0.30 

0 010 

0 050 

/■>0 50 

0 (»0 

0 014 

0 021 

0 032 

0 040 

0 051 










♦(.‘ttlculatoU as la( tu' acifl 


The re.sult.s presented in this tabic show increases in acidity to occur 
in all of the j)asteurized samples to which the homog-enized raw milk 
was added, the increases being' numerically greater with larger incre- 
ments of the homogenized raw milk. However, there was not a uni- 
form relationship between the increases in acidity and the percentage 
increases of the raw milk. The values obtained when 30, 40, and 50 
per cent raw milk were used were practically identical throughout the 
storage period. 

If the lipase action is limited to the raw milk and is due primarily 
to changes in the size of the fat globules, the increases in acidity which 
occur in the samples would seem to be directly proportional to the 
amount of raw milk used. In other words, increments of pasteurized 
milk would seem to have a retarding effect on the lipolysis of the 
homogenized fat in the pasteurized-raw’^ milk mixture; the greater 
the amount of pasteurized milk the greater the dilution of retardation 
effect. However, anal 3 'sis of the data shows the titration values to be 
somewhat higher than they would be if the lipoh tic action were limited 
to the raw milk alone. For example, if lipolysis were limited to the 
homogenized fat onl}" and if the fat of the raw milk mixed \vith that 
of the pasteurized milk underwent the same degree of lipolysis as did 
that of the control homogenized raw milk, then the acidity increase in 
the sample containing 10 per cent raw milk should be approximately 
10 per cent as great as that in the 100 per cent raw milk ; the acidity 
increase in the 50 per cent raw milk sample should be 50 per cent as 
great as that in the 100 per cent raw milk, and so on. The results show, 
however, that the actual acidity increases arc above the calculated 
values. This is illustrated in Fig. 1. 
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Fij?. 1. Lipolysis in mixed liomogentzcd-unhomogenized raw milk. (Acid degree 
defined as the number of milliliters of N/1 NaOII to neutralize the free fatty acids 
in 100 grams of fat.) 


Regarding acidity changes, the graph in Fig. 1 shows the acidity 
increase expected if no lipase action occurred on the pasteurized milk 
fat, and, also, the acidity values actually obtained. The values arc 
based on a 50-50 mixture of the raw and pasteurized milk. The homog- 
enized raw milk values were corrected to compensate for the slight 
increase in acidity noted in the unhomogenized raw milk. This graph 
illustrates the fact that a certain amount of fat splitting has likely 
taken place in the pasteurized portion of the mixed milk to account 
for this extra amount of acidity. 

Acid Degree of Fat Churned from Mixture of Unhomogenized and 
Homogenized Milk — The acid degrees of fat obtained by churning a 
50-50 mixture of homogenized raw and unhomogenized pasteurized 
milk arc also shown in Fig. 1. These acid values are not for the fat 
of the same milk on which the titration values w^ere obtained, but of 
different lots similarly treated. 

The data seem to furnish further evidence that lipolysis occurs to 
some extent in the unhomogenized pasteurized portion of the milk. 
However, that the increases in these fat titration values were not due 
entirely to the fat splitting in the unhomogenized portion is shown by 
the fact that a marked increase in the acid degree of the fat was noted 
when the raw and the homogenized milk were mixed, separated, and 
churned immediately. The milk fat in the unhomogenized portion had 
an original acid degree of 0.42, whereas the acid degree of the fat ob- 
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lained immediately from the 50-per cent raw milk mixture was increased 
to 2.66. This immediate change in fat acidity would seem to indicate 
that the churning procedure removes a portion of the homogenized fat as 
well as the unhomogenized. Consequently, the increases in acid degree 
of the churned fat which were observed at the end of the 48-hour 
and 96-hour storage periods may be only partially due to the Hpolysis 
of the unhomogenized fat. 

Summary and Conclusions 

When homogenized pasteurized milk is mixed with homogenized raw 
milk and the mixed milk stored, the increases in acidity o1)tained are 
greater than the calculated values if only the raw product undergoes 
lipolysis. This would seem to indicate that the fat in the pasteurized 
milk is also being split to some extent by the lipase action. 

The titration of pure fat obtained by churning a mixture of homog- 
enized raw and unhomogenized pasteurized milk stored for various 
periods shows that such fat has undergone appreciable lipolysis. In- 
dications are that this fat comes both from the homogenized and from 
the unhomogenized portion of the milk. 
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THE INFLUENCE OF SOME GROUND COVER TYPES 
UPON TREE SEEDLING SURVIVAL 


MAURICE W. DAY 
SkCTION of Ft>RKBTRT 


It has long been recognized hv foresters that indicator plants furnish 
a valuable method of identifying and classifying sites for reforestation 
purposes. They offer evidence regarding soil type, soil moisture, drain- 
age, aeration, fertility and other factors which determine the success 
of reforestation projects. By merely noting their presence, absence or 
abundance, it is often possible for the fore.stcr to predict the probable 
success or failure of a reforestation program, or to recommend the 
species of trees to be planted. In some cases they may be used to 
predict growth and yield. 

The role of indicator jdants in evaluating forest planting sites has 
been studied by Zon (1915), Korstiaii (1917), Tillotson (1918), Wilde 
(1933), Heimburger (1933), and others. All of these workers have found 
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definite relationships between the occurrence of certain plants and the 
suitability of the area for forest tree planting. 

Three common cover types on abandoned fields or burned-over lands 
on the eastern part of the upper peninsula of Michigan are quack grass, 
Agropyrum repens; dewberry, Rubus villosiis, and polytrichum moss, Poly- 
trichum sp. To test the indicator value of these cover types a study was made 
of survival and growth of five species of forest trees seedlings at the 
Dunbar Forest Experiment Station near Sault Ste. Marie, Mich. 

Procedure 

One plot, 10 X 10 feet, was located in each of the three cover types 
in an old field plantation of white pine and red pine established in 1929. 
The soil is classified by the U. S. Bureau of Soils as Bruce fine sandy 
loam. Topography is nearly level but slight differences in elevation 
influence locally the degree of surface drainage. Each plot was planted 
in the fall of 1936 with 40 each of European larch, Larix decidua; white 
pine, Pintis strobus; red pine, Pinus resinosa; white spruce, Picea glauca; 
and jack pine, Pinus hanksiana. Two-year-old seedling stock was used for 
all the species. Vegetation Avas clipped from each plot prior to planting 
but no further maintenance was given. Planting was by the slit method. 

Tile was sunk to a depth of 36 inches adjacent to each plot for the 
purpose of recording water table levels. Survival and growth records 
were taken at the end of the growing seasons in 1937 and 1938. 

Results 

Survival and groAvth results for the three cover type plots are given 
in Table 1, 


Table 1. Survival and growth of five specie* of forest tree seedlings on 
three different cover types. 



Survival I*er cent 

Growth in Inches 

Species 

1937 1 

1 1938 

1938 


Quack ' 
(Iraas 

Poly- 

tnrhuni 

moss 

Dow'- 

berry 

Quack ! 
(IrasK 

Poly- 

tnchiiin 

mo.s.s 

Dew- 

berry 

Quack 

Grass 

Poly- 1 
trichum 

lltOHH 

Dew- 

berry 

White pine .... 

10 0 

15 0 

75 0 

7 5 

12 5 

67 5 

1 7 

0 9 

2 I 

Ked pine 

2 5 

5 0 

75 0 

2 5 

2.5 

55 0 

3 5 

2 0 

2 9 

Jack pine.. 

45 0 

30 (► 

60 0 

42 0 

30 0 

55 0 

7 1 

9 5 

7 6 

White spruce, . . 

17 5 

10 0 

82 5 

15 0 

7 5 

67 5 

1 8 

1 . 4 

1 6 

European larch . 

10 0 

22.5 

95.0 

10 0 

22.5 

87 . 5 

5 6 

5.4 

7.1 

All species 

16.5 

16 5 

77.5 

15 5 

15.0 

66.5 

3.0 

3.8 

4.3 





The dewberry cover type in all cases gave strikingly higher survival 
results than either the quack grass or polytrichum moss cover types, 
66 per cent as compared to 15.5 and 15.0 per cent at the end of the 
second growing season. Only jack pine among the five species gave 
fair survival on the quack grass and polytrichum moss cover types. 

Slight losses in survival occurred from 1937 to 1938, averaging for 
the quack grass type 1.0 per cent, for the moss type 1.5 per cent and 
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for the dewberry 11.0 per cent. The heavier loss in the dewberry type 
in the second year may l>c due to competition of the dewl)erry plants 
which after the clippin^^ in 1936 had grown to good size in 1938 and 
were crowding the tree seedlings. 

From the standpoint of growth, the dewberry type appears most 
favorable, the average growth rate of all species being greater than 
in the case of the other two types. White pine and European larch 
show best growth results on the dewberry type. Growth of red pine 
and white spruce is slightly better on the quack grass type than on the 
dewberry type. Only jack pine of the five species made best growth 
on the moss type, all other species making least growth on this type. 

Water Table 

Figure 1 gives the water table levels for the three types from early 
May to late October. While these data arc for 1937, the 1938 data 
are very similar. 



MAY JUNE JULY AUG. SEPT, OCT. 
DATE 1937 

Fig. 1, Water table levels for three cover types during the growing season, 1937. 
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Results of water table measurements show that in May and early 
June water table levels were very high, there being 2 inches of surface 
water in the case of the moss type. In the quack grass and dewberry 
types the water table was from 4 to 8 inches from the surface in early 
spring during 1937 and 1938. It fell rapidly with the beginning of 
growth and by the end of June was below the 36~inch level in all three 
types. During late fall the water table began to rise but did not get 
higher than the 18-inch level before frost. It is notable, however, 
that while the water table in the dewberry type is between those of 
the quack grass and moss types in the spring it drops much more 
slowly. While the water table in moss and grass types dropped to the 
36-inch level in five weeks, it took eight weeks to reach this level in 
the dewberry type. The dewberry type, therefore, would be more 
favorable than the moss type in providing better aeration in early 
spring and drying out less rapidly during the growing season. 

The quack grass type has the lowest water table of the three types 
in early spring. In this type the water table dropped rapidly, reaching 
the 36-inch level about the same time that it was reached in the moss 
type. 

Low survival in the moss type may be explaified, in part at least, by 
the unfavorable soil moisture relations indicated by the high water 
table in early spring dropping rapidly to below the 36-inch level. The 
rapid drop of the water table in the moss type likewise may indicate 
unfavorable soil moisture conditions, similar to the conditions in the 
quack grass type. Competition from the quack grass undoubtedly was 
an important factor in the loss of trees and the moss also may be im- 
portant in this respect. 

Summary and Conclusions 

A study of the indicator value of three common cover types for re- 
forestation purposes was made at the Michigan State College Dunbar 
Forest Experiment Station, located near Sault Ste. Marie, Mich. The 
cover types studied were quack grass, polytrichum moss and dewberry, 
typical of many reforestation sites in the eastern part of the upper 
peninsula of Michigan. 

Forty trees each of white pine, red pine, jack pine, while spruce and 
European larch were planted in each of the three plots, located one 
each in the three cover types. 

The dewberry cover type was found to be the best of the three 
cover types in relation to both survival and growth of five conifer 
species. After two years the dewberry type averaged 66.5 per cent 
survival for all species compared to 15.5 per cent for the quack grass 
type and 15.0 per cent for the poly trichum moss type. 

Growth averaged 4.3 inches during 1938 on the dewberry cover type 
compared to 3.9 inches on the c|uack grass type and 3.8 inches on the 
poly trichum moss type. Jack pine, however, made best growth on the 
polytrichum moss type while red pine and white spruce made some- 
what better growth although very poor survival on the quack grass 
plot. 

Site differences appear to be correlated with height of water table. 
The polytrichum moss type has a high water table in spring, often 
there is surface water. The water table recedes rapidly in this type 
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however and is below 36 inches by the end of June. The quack grass 
type is characterized by a lower water table in early spring, about 12 
inches from the surface. The water table recedes rapidly, reaching the 
36-inch level at about the same time it is reached in the moss type. 
The dewberry type in early spring has a fairly high water table, 5 
inches from the surface. It recedes more slowly than in the moss or 
quack grass types, reaching the 36-inch level three weeks later. 

The dewberry cover type indicates a much better planting site than 
either the quack grass or polytrichum moss cover types. The quack 
grass type should be favorable to tree growth once the trees are well 
established. 
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THE BOYSENBERRY IN MICHIGAN: 
A PRELIMINARY REPORT 


K E. LOllEE 
Section or Horticulturk 

During the last two years unusual interest has been manifested by 
Michigan gardeners and fruit growers in the new boysenberry. This 
new berry was first introduced to the public by a California nursery- 
man in the spring of 1933, and since that time it has been well dis- 
seminated throughout the eastern United States. It was named the 
boysenberry in honor of Rudolph Boysen, who is said to have de- 
veloped it by crossing the loganberry, raspberry and blackberry. How- 
ever, the exact origin of the variety is probably not definitely known. 

Since the introduction of the boysenberry it has been extensively 
advertised to stimulate the sale of plants and many statements have 
been made regarding the merits of the berry. However, no fruit is 
perfect in all respects, and it is the purpose of this article to acquaint 
the prospective grower with the faults as well as the good points of 
the variety. The following notes and suggestions for culture are 
based on the results of several years of experience in growing the 
boysenberry at East Lansing and at South Haven as well as observa- 
tions on the behavior of the variety in other sections of the state. 

In general, the growth of the boysenberry plant is similar to that of 
the common dewberry. The vines are trailing in habit, and, therefore, 
must be trained to some form of trellis or support. They are very 
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vigoroUvS, the new shoots or first-year canes making a growth of 12 
to 15 or 20 feet during the season. It is very productive. In winters 
when the vines are protected with a covering of snow they seem to 
be hardy, but in the colder sections of the state or in localities where 
the snowfall is light they should be mulched with straw or similar 
material or lightly covered with soil to prevent winter injury. The 
canes are beset with many large spines, which makes the harvesting 
of the fruit and the handling of the plants rather disagreeable. 

The berries begin to ripen early in July and continue to ripen over 
a period of two or three weeks. They are very large, dark purple -in 
color, juicy, with a rather tart, pleasing flavor. When well ripened, 
which is necessary to develop the best dessert quality, the fruit is 
rather soft and does not withstand shipping well. They make good 
jellies and pies and are one of the best berries for freezing purposes. 

Suggestions for Culture 

The best time to set the plants is early spring. They should be set 
as early as the ground can be worked, and the plants grow ])est in 
fertile well-drained loam soils. In the home garden the plants may be 
set as closely as 6 feet apart in the row, but in the commercial planta- 
tion they should be spaced at least 8 feet apart each way. The vines 
should be allowed to grow on the ground the first summer and the 
canes tied to a two-wire trellis, 4 or 5 feet high, before the leaf buds 
start to open in the spring. As the new canes grow during the summer 
they should be pushed back in line with the row to facilitate cultivation. 

In the second-year after the crop has been harvested the old canes 
which have borne fruit should be cut off close to the ground and burned. 
The new canes should be allowed to grow on the ground until the 
following spring and tied to the trellis as before. The vines are sus- 
ceptible to anthracnosc and for that reason they should be sprayed 
each spring after the canes have been tied to the trellis, with 1 :10 
lime-sulphur solution. 

If the vines arc growing in fertile soil, no fertilizer may be necessary. 
Poor soils should be well enriched with poultry or barnyard manure. 
If manures are not available, the application of sulphate of ammonia 
or a ready mixed complete garden fertilizer at the rate of one-fourth 
to one-half pound per vine may be beneficial. During dry weather the 
vines should be well irrigated, if possible. The soil should be kept 
rather moist, especially during the picking season, if the best results 
are to be obtained. 

The boysenberry can be recommended for the gardener who desires 
to grow enough fruit for home use. A half-dozen plants should be 
sufficient to supply an ordinary family with enough berries for canning, 
preserving, and table use. The extensive commercial planting of the 
variety in Michigan is not to be recommended. The market demand 
for the fresh fruit has not been well established, and the well ripened 
fruit is too soft for distant shipping. The chief outlets for the fruit 
at the present time are in the form of juice, or as frozen fruit for 
sale to commercial pie bakers, canners and preservers. Small trial plant- 
ings should be made to determine the value and desirability of the 
boysenberry in a given locality before attempting to grow it on a 
commercial basis for fruit production. 
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HEAVY EMERGENCY SPRAYING STOPS 
CODLING MOTH INCREASE 


KAY HUTSON 
Section op Kntomoloot 

The seavson of 19v38 is remembered by apple growers as one in which 
a late frost (May lv3) materially reduced and in some orchards elimi- 
nated the crop. The uncertainties concerning set on a planting of 
Northern Spy trees, following this frost, afforded opportunity for 
observation upon a question that has been discussed for years by 
growers and entomological workers; namely, is it possible to stop an 
infestation of codling moth after first brood larvae are beginning to 
enter the apples in numbers? 

The information presented was collected as a result of inspection 
on July 4, 1938, which revealed that the Spy trees, forgotten insofar 
as crop prospects were concerned, had a crop averaging possibly 10 
bushels per tree. Inasmuch as no further sprays had been applied 
after May 13, 1938, (calyx) the apples were heavily infested by codling 
moth. 

Following these findings, on July 6 and 7 the planting was laid out 
in four series of three plots with four spray treatments of five applica- 
tions each planned. This permitted triplication of plots with a better 
chance of valid findings. The first two sprays were applied July 7 and 
July 9. The three other subsequent sprays were applied at 10-day 
intervals thereafter. 

It should be noticed that the first two sprays were applied within 
two days of each other. This was done to insure thorough coverage. 
Further insurance of thorough coverage was afforded by the applica- 
tion of excessive amounts of spray at these two times. Approximately 
40 gallons of spray were applied in each of these initial applications 
for the trees were large and dense. Subsequent applications were at 
the usual rate of 15-18 gallons for trees of that size. 

The four spray treatments, each in 100 gallons of water, were as 
follows : 

1. Lead arsenate, 3 pounds. 

2. Fixator (bentonite base), 4 pounds, plus 1 pint nicotine sulphate 

plus 34 pint soy oil. 

3. B. L. 155, 4 pounds, plus 34 gallon summer oil emulsion. 

4. Double strength 155, 2 pounds, plus 1 pint soy oil. 

At the time the apples were sprayed, 3,000 apples were collected at 
random in the plots of each treatment and scored for codling moth 
injury. At harvest time, 3,000 apples from each treatment were again 
collected in the same way and scored for codling moth injury. The 
data thus accumulated are present for comparison in the ensuing tabu- 
lation in percentages of clean fruit at picking time. 
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Percentage of clean fruit July 9 and at harvest in spraying experi 
ment under discussion : 


Treatments: 

July 9 

At Harvest 

Decrease in 
Clean Fruit 

1 

58.6 

49.4 

9.2 

2 

48.1 

39.7 

8.4 

3 

41.1 

32.3 

8.8 

4 

45.9 

42.7 

3.2 






These figures indicate that all of these treatments held the increase 
of codling moth which we expect from first to second brood to a low 
rate. We should normally expect that with an infestation of the mag- 
nitude indicated by the counts of July 9 that practically all apples 
would have been infested by harvest time. Instead of all apples being 
infested, however, we see that while the percentage of clean fruit de- 
creased (or wormy apples increased) on all plots in no case was the 
decrease of clean apples (or increase of wormy apples) as much as 
the 10 per cent ordinarily considered necessary for significance in field 
experimentation. 

The differences in materials are not considered significant in this 
work. 


ACID TOLERANCE OF THE HIGHBUSH BLUEBERRY 


T, A. MERRILL 
Section or Horticulture 

Coville’s studies (1) with the highbush blueberry showed that one 
of its principal requirements for satisfactory growth and productivity 
is an acid soil. Quantitative data indicating at least approximately, 
the pH (or acidity) tolerance of the plant were first reported in 1934 
by Johnston (2). The plants used in his experiments grew fairly well 
on a soil as acid as pH 3.4, and lead to the belief that few Michigan 
soils are so highly acid that they are unsuitable for blueberry culture. 
However, poor growth, or even failure of plants has been noted on 
certain extremely acid soils in southern Michigan. 

Field Observations 

In the vSpring of 1932 a 14-acre field of highbush blueberries was set 
at Grand Junction, Mich. The soil had been well prepared for the 
plants and pH tests (4.4) and water-table determinations (12" to 36") re- 
vealed conditions favorable to growth. Nevertheless, after two years’ 
growth many plants were missing and by the spring of 1937 the plants 
in an irregular area of three or four acres were dead. At that time 
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a thorough investigation of tho soil was made. The available nitrogen, 
phosphorus, potassium, and calcium content of the soil was determined 
by the Spurway (3) method. These analyses are presented in Table 
1 and indicate favorable quantities of each nutrient for the growth 
of blueberries. 

The pH (acidity) values of the soil were extremely low (pH 3.2) 
in the areas where the plants were dead or dying. However, inasmuch 
as Johnston had grown plants successfully in soil with a pH value of 
3.4 (only slightly less acid) this was not considered to be the cause of 
the poor growth and dying out of the plants, though from the analyses 
(Table 1, sample 1 and sample 2) the only apparent significant differ- 
ences were in pH values, potassium and calcium content. It was there- 
fore decided to undertake some greenhouse cultural experiments ac- 
companied by field trials using the highbush blueberry as the test 
plant and employing various soil amendments. 


Table 1. Analysis of soil, teste<I by tbe Spurway metbod. 

(Figures give parts per million) 



Sample !♦ 
Tested in 
1937 

Sample 2** 
Tested in 
1937 

Sample 3t 
Tested in 
1938 

Reaction (pH) ... 

3.2 

4 4 

3.8 

Nitrates . . 

5.0 

6.0 

20.0 

Phosphorus . . 

1.0 

1.0 

.5 

Potassium ... ... 

5.0 

10.0 

10 0 

Calcium 

20.0 

75 0 

40.0 

Ammonia. 

2.0 

2 0 


Iron ... 

Trace 

Trace 


Magnesium ... ... 

Manganese. ... 


Trace 

'50 

Organic Matter. . . . . 

High 

iligii 

High 


♦Sample 1 —soil was taken from area near plant shown in fipmre 2A 
♦♦Sample 2 — soil was taken from area in field where plants were making normal growth. 
fSample 3 — soil was taken from area near plant showm in figure 2IJ. Sample was taken and analyzed 
a year after treatment was applied. 


Greenhouse Experiment 

A quantity of soil, representative of the area where the plants were missing, 
was taken from the field, screened and thoroughly mixed. Three and one-half 
gallon galvanized steel pails w^ere coated on tlic inside with an asphalt paint 
and then filled with 27 pounds of the soil. A single one-year-old, well- 
rooted cutting of the Rubel variety was set in each pail. Sufficient pails wTre 
filled to allow three replications for each treatment listed in Table 2. The 
pails were then taken into the greenhouse where they remained from April 1 
until the middle of October 1937. They were then removed to an outside 
shed where they remained during the winter. On March 1, 1938, they w^ere 
again taken into the greenhouse to remain throughout the growing season. 
The temperature in the greenhouse was held uniformly at a mean of 70® F. 
until the early part of the summer and thereafter allowed to vary with the 
outdoor temperature. The amount of water that this soil would hold was 
determined by the Hilgard cup method and then reduced 10 per cent. The 
moisture content of the soil in the pots was held as uniformly as possible 
at that percentage, which was approximately 80 per cent of the field capacity, 
by bringing the pots to weight daily with distilled water. 
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Table 2. Schedule of fertiliser treatments for 1937 with amounts of material applied.* 


1. Complete fertilizer, minus magnesium-manganese-lime 

2. Complete fertilizer 

3. Complete fertilizer, minus nitrogen 

4. Complete fertilizer, minus phosphorus 

5. Complete fertilizer, minus potassium 

6. Complete fertilizer, minus magnesium 

7. Complete fertilizer, minus manganese 

8. Complete fertilizer, minus lime 

9. Complete fertilizer, minus magnesium and manganese 


^Sulphate of ammonia 125 pounds per acre or .9789 grams per pot 
Superphosphate 250 poiinds per acre or 1.9578 grams per pot 
Sulphate of potash 125 pt)und8 per acre or .9789 grams per pot 
Magnesium sulphate 50 jwunds per acre or .3915 grams per pot 
Manganese sulphate 50 pounds per acre or .3915 grams per imt 
Limestone 4,000 pounds per acre or 31.3248 grams per pot 


Limestone was applied at the rate of a ton per acre and thoroughly mixed 
with the soil before filling the pots. The following spring a second application 
of a ton per acre was made and worked into the first inch or so of the soil. 
The other fertilizers were applied after the buds started to break, being applied 
to the surface of the soil and carried down into it w^hen watered. 

The plants under treatment No. 1 in which magnesium, manganese and 
limestone were withheld and treatment No. 8, in which only limestone was 
withheld, started to grow normally and continued until about the first of 
July. At that time the tips of all the leaves on the terminal shoots began 
to show signs of burning. This burning w^as similar to that observed under 
field conditions, beginning at the tips of the terminal leaves and finally 
progressing across tlie entire leaf. Hiis condition continued down'the shoots 
into the older leaves until by the latter part of August the plants were prac- 
tically defoliated. 

All plants receiving limestone grew' normally and show'cd no signs of 
either tip or marginal burning at any time during the growing season. The 
omission of magnesium or manganese alone, or of both, had no noticeable 
effect upon the growth of the plants; however, when limestone w'as omitted 
from the treatment injury resulted. Figures lA and 115 show a plant from 
treatment 1 and a plant from treatment 9. These plants received the same 
applications of nitrogen, jxjtash and phosphorus, but plant R received in 
addition ground limestone equivalent to two tons per acre in two applications, 
the first one at the time the soil was put into the pots and the second at the 
beginning of the second growing season. The soil reaction at the beginning 
of the experiment was pH 3.2; at the time the photograph was taken the 
pH of the soil in Fig. lA had not changed w'hile that in Fig. IB had been 
increased to pH 3.9. The plant shown in Fig. IB is typical of all plants to 
which limestone had been applied. Owing to the sufficient quantity of nitro- 
gen, phosphorus and potash in this soil the omission of those elements from 
the treatments had no noticeable effect upon the growth of the plants. 

Field Treatments 

In the field the only treatment made was No. 9 (complete fertilizer, minus 
magnesium and manganese). Two plots, each receiving the same treatment, 
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Fij?. lA and H. Plant A check, received one application of nitrogen- 
idiospliorus-potash, pH of soil 3.2. Plant B received saine treatment as 
plant A plus two applications of ground limestone, equivalent to 2,000 
pouiuLs per application. The pH of this soil was 3.9 at the time the 
l>icturc was taken. 



Fig. 2A and B. Plant A growing under field conditions is six years 
old. Plant B is tw'o years old and is growing in soil from same area as 
plant A, but has received two applications of ground limestone, each 
application equivalent to 2,000 pounds per acre. 
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but in different locations, and each containing 110 plants, or approximately 
one-tenth of an acre, were treated with a 5- 10-5 fertilizer at the rate of SOO 
pounds per acre and an application of ground limestone at the rate of one 
ton per acre at the time the soil was fitted for planting. The following spring 
a second application of ground limestone, at the rate of one ton per acre was 
made. 

Figures 2A and 2B show two plants growing under field conditions. 
Figure 2A, a plant typical of those growing in the area where the plants were 
weak and dying is shown as it appeared July 26, 1938, and was in its sixth 
season of growth. The pH of the soil near this plant was 3.2, the same as 
the soil that was taken into the green house and used in the pot cultures. 
Figure 2B shows a typical plant from the plots that had received two applica- 
tions of ground limestone, each equivalent to a ton per acre. The pH of the 
soil near this plant had been increased from pH 3.2 to pH 3.8. These two 
plants were photographed the same day. Although the plant in Fig. 2B 
was in its second seasons’ growth it was much larger than the older plant 
growing on the more acid soil. 

According to Johnston’s (2) work there is a range of pH through which 
blueberry plants will make a successful growth, and also a point at which 
both plant growth and production begin to decrease (Table 3) (2), with an 
optimum at a pH value of approximately 4.4. The value of pH 3.4 at which 
he found the plants to make a fair growth and to be fairly productive is 
evidently a limit beyond which it is unsafe to go unless liming is resorted 
to and even between acidities of pH 3.4 and 4.0 light applications of lime arc 
desirable. 


Table 3. Yield records when plants were grown in soil of varying pH values. (2) 


Soil Reaction 

Yield in Ounce.s^ 

Second Year 

Third Year 

pH .3 4 

45 0 

1.38.0 

pH 4.4 

100 0 

301.0 

pH .5.5 

1/8 

17.0 

pH 6.8 

1/8 

.0 


♦In each rase yield records were from twelve plants 


Summary 

1. There is a minimum pH limit for the blueberry plant at approximately 

pH 3.2. 

2. Symptoms associated with too great acidity are leaf scorch beginning 

at the margins and, finally, death of the plants. 

3. Of the several treatments, applications of lime sufficient to raise the pH 

to 3.4-3.8 prevented leaf scorch and resulted in normal growth. 
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DAMAGE TO NORWAY SPRUCE PLANTATIONS 
BY THE WHITE PINE WEEVIL 


MAURICE W. DAY 
Section op Forestry 


While it has been recognized that the white pine weevil (Pissodes strobi 
Peck) will attack Norway spruce [Picea abtes (L.) Karst] (1, 2), the extent 
of the damage by this insect to plantations of Norway spruce in Michigan has 
received little attention. 

The Dunbar Forest Experiment Station, near Sault Ste. Marie, Mich., 
has two small plantations of Norway spruce. These plantations, which have 
a total area of 20 acres, were established in 1928 and 1929 upon land formerly 
under cultivation. The soil is Bruce fine sandy loam, with slow surface drain- 
age owing to the general lack of relief. The plantations have received no care 
other than routine protection since establishment. 

These plantations were examined during the summer of 1938 to determine 
the nature and extent of the damage caused by the white pine weevil. It 
was found that the nature of the damage differed somewhat from the typical 
damage to white pine (Pinus strobus L.). It was noted that while in white 
pine the damage is usually confined to the leaders of the current and previous 
year, in the case of Norway spruce the damage was often more widespread. 
Injury sometimes extended to growth made three to five years previously. 
The reduction in height growth is also greater than in the case of white pine. 
Since the tendency towards axial growth is apparently not so pronounced in 
Norway spruce as in white pine, the damage to the main stem is much 
more difficult to overcome. The greater difficulty apparently encountered in 
replacing the affected leader results in more pronounced deformation than in 
the case of white pine. 

Height measurements of healthy and infested trees revealed that the 
smallest trees were seldom infested, nevertheless, the average height of the 
infested trees was 3.1 feet as compared to 3.5 feet for the healthy trees. 

The examination revealed that 14 per cent of the trees in the plantation 
had been weeviled at some time prior to the current season, and that 5 per 
cent of the trees had been weeviled during the current season. The total 
infestation, past and present, was therefore 19 per cent. 

The plantations are adjoined on one side by a white pine plantation of the 
same age. This plantation has suffered annually from the white pine weevil 
but has received a considerable amount of control work. The local population 
of white pine weevil might therefore be somewhat less than would be expected 
had there been no control measures. 

In summary, it may be stated that the white pine weevil seriously damages 
plantations of Norway spruce growing under the conditions described. Indica- 
tions are that white pine weevil damage should be seriously considered before 
establishing pure plantations of Norway spruce in close proximity to 
stands of white pine subject to attack by the white pine weevil. While 
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this study was made in the eastern portion of the Upper Peninsula of Michigan 
the results may also have limited application elsewhere under comparable 
conditions. 
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DAMAGE TO RED PINE NURSERY STOCK BY THE 
SMALL PINE SAWYER 


MAUlurE W. DAY 
Section of Forestiiy 


The small pine sawyer ( Monochamus scutellatus Say.) is a common forest 
insect throughout the coniferous forests of the Northeastern and the North 
Central States. The hal)its and life history have been described bv Graham 
(2), Tothill (3) and others. 

This species is one of the secondary wood-boring^ insects and causes con- 
siderable damage to freshly cut logs and dead standing trees. Graham men- 
tions, however, that during the flight period, adults of the small i)inc sawyer 
feed on the green bark of pine twigs. This damage was studied by Faull (1) 
who found that injury was due to the beetles chewing away the bark on the 
under side of twigs. Damaged twigs usually died by the following spring. 
Balsam fir was found to be most subject to attack; but injury to white ])ine, 
red pine, jack pine, white cedar, black spruce, and white spruce was also 
noted. 

Another type of damage by this insect was noted in July and August 1938 
at the Dunbar Forest Experiment Station near Sault Ste. Marie, Mich. The 
small pine sawyer w^as found to be damaging 4-year-old red pine transplants 
and 3-year-old seedlings in the forest tree nursery. Damage consisted of a 
chewing away of the bark and cambium tissues along one side of the leader. 
In some cases the leader was nearly .severed. The trees did not die at once 
but were so badly damaged as to be unsuitable for planting. About 200 trees 
were thus damaged, the affected trees occurring in small groups. 

Control was effected by hand picking of the beetles from the infested nursery 
beds. Since the nursery is small this control method was satisfactory. Since 
the insect breeds in areas of coniferous slash and dead timber, a control 
measure consists of cleaning up nearby areas of slash and down timber. How- 
ever, in this case there were no cut-over areas nearby. The infestation must 
have originated from scattered balsam fir trees, a number of which were killed 
in the surrounding forest by the drouth of 1936. 
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BULLETIN REVIEWS 

Circ* BuL 170. — ^Keys to the Species of Ribes Occurring in the Great 
Lakes Region. — Darlington, H. T. and Culver, L. B. — Brief descriptions 
together with winter and summer keys to the species of currants and 
gooseberries found in the Great Lakes region. (24 pp., 13 figs.) 

Spec. Bui. 299. — Soil Management for Potatoes. — Grantham, G. M., 
Millar, C. E., Mick, A. H. — In 1935 potatoes were grown on 81 per cent 
of all farms in Michigan for either commercial or home use. The major 
acreage is to be found on tlie sandy loams. These soils naturally have 
low water-holding capacity and with their low content of organic 
matter, moisture deficiency at drouth periods becomes a controlling 
factor in potato production. Potatoes remove from the soil compara- 
tively large amounts of nutrients. Manures, supplemented by com- 
mercial fertilizers, will help maintain the organic matter content and 
supply those elements necessary for good potato ])roduction. Because 
of tlie possibility of scab infection, fresh manure sliould not be used. 
Apj)lications of farm manure should be moderate rather than heavy. 
Many trials of difTerent analyses and rates of fertilizer used in the 
potato-producing sections have shown tlie 3-12-12 or 4-16-8 grades 
applied at the rale of aI)out 500 to 6(X) pounds per acre consistently 
give the highest yields. 

Fertilizer placement trials have shown that applications in bands 2 
inches out from, and on the level witli, the seed piece have given 
slightly better yiehls than the same fertilizers placed in other locations. 
Placement of fertilizers below' the seed piece should be avoided because 
of excessive draft on the planter. Placements where fertilizers w^ere 
mixed w ith the soil around the seed caused a delay in sprout emergence. 

Under irrigation, it was found that larger amounts of fertilizers could 
be economically used and fertilizers could be placed nearer the seed 
pieces without harmful results. 

Fertilizer ap])lications made with the cultivator attachment at the 
time of first cultivation proved advisable when fertilizers had not been 
])reviously a])plied. (31 pp., 26 tables, 2 figs.) 
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JOURNAL ARTICLE ABSTRACTS 

Greeiihouse Studies of the Effect of Clipping the Tops of Alfalfa at 
Various Heights on the Production of Roots, Reserve Carbohydrates 
and Top Growth. — Harrison, C M. — Plant Physiology, 14: 505-516. 
1939. [Journal Article No. 320 (n. s.) from the Michigan Agricultural 
Experiment Station.] — ^Alfalfa plants were grown in sand culture under 
greenhouse conditions and clipped at 1 inch, 2 inches gradually and at 
6 inches for eight consecutive weeks. Subsequent growth of tops was 
materially lessened in cultures which were cut to 1 inch in comparison 
to those cut gradually to 2 inches and those cut at 6 inches. The plants 
cut to 1 inch weekly had roots at the close of the experiment which 
contained only 50 per cent as much dry matter as comparable roots 
harvested before cutting was begun; the roots, from those cut to 2 
inches gradually, were approximately equal to the “initial’' checks while 
those cut at 6 inches produced dry matter in the roots 3 times as 
great as the roots of the “initial" checks. 

Photographs and photomicrographs of roots arc showm indicating 
the amount of starch present in plants harvested before cutting was 
begun and from the various cutting treatments at the close of the 
experiment. 

The Influence of Climatological Factors on Anthesis and Anther De- 
hiscence in the Cultivated Cucurbits. A Preliminary Report. — Seaton, 
H. L. and Kremer, J. C. — ^Anicr. Soc. Hort. Sci. 36: 627-631. 1938. 
[Journal Article No. 342 (n. s.) from the Michigan Agricultural Experi- 
ment Station.] — Field observations of the anthers of at least 10 flowers 
of each of the representative varieties of the cultivated cucurbits w^cre 
made hourly with a binocular microscope. Temperatures and humidities 
were recorded by a hydro-thermograph located in the field and the 
conditions of sunlight, wind movements, stage of anthesis, and bee 
activity were evaluated at hourly intervals. 

In the 1937 observations on pickling cucumbers the time of day and 
temperature influenced the time of anthesis and anther dehiscence more 
than any of the other climatological factors studied. Anthesis and 
dehiscence usually occurred between 6 a. m. and 9 a. m. The mean of 
140 observations was 8 a. m. The time of day and the stage of anther 
dehiscence were correlated on the 140 observations and a highly sig- 
nificant coefficient of correlation (V) of .2724 ±: .0528 was obtained. 
Though the time of day was apparently a controlling factor of anthesis 
and anther dehiscence, it undoubtedly was modified by temperature. 
When 126 observations of temperature and stage of anther dehiscence 
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were correlated, a highly significant value for V of .6017 ±: .0383 was ob- 
tained. The mean of all observations was approximately 65° F. Humid- 
ity, cloudiness, and wind movements apparently were not operative in 
influencing the time of anthesis or dehiscence. Bee activity in the 
cucumber flowers was found to be closely related to the stage of the 
blossoms. 

In all of the species and varieties included in the 1938 studies, tem- 
perature and time of day were found to be most operative in in- 
fluencing anthesis and anther dehiscence. The latter in each case was 
influenced directly by the former. Based on the optimum temperatures 
for anthesis and dehiscence the species may be separated in three groups 
as follows : (a) The pumpkins and squashes, where the minimum tem- 
perature for anthesis and anther dehiscence was between 48° and 50° 
F. with the optimum between 50° and 55° F. (b) The watermelons, 
gherkins and cucumbers, where anthesis begins to occur between 58° 
and 60° F. and dehiscence between 62° and 63° F. ; optimum temper- 
atures for both anthesis and dehiscence for this group were between 
65° and 70° F. (c) The cantaloupes, casabas, and honey dews, where 
the minimum temperature for anthesis and dehiscence was 65° F. with 
optimum between 70° and 75° F. 

The Role of Spices in Pickled-food Spoilage. — Fabian, F. W., Krehl, 
C. F. and Little, N. W. — Food Research. 4: 269-286. 1939. [Journal 
Article No. 335 (n. s.) from the Michigan Agricultural Experiment 
Station.] — Samples of whole and ground spices purchased on the open 
market had a bacterial plate count ranging from 0 to 67,000,000 per 
gram. Samples of the oils of spices, 50-per cent emulsions of spices, 
and spices in a sugar-soluble base were found to be sterile. Ground 
cinnamon and cloves were the only spices that exhibited any inhibiting 
action on bacterial growth in low concentrations. Ground peppercorn 
and allspice showed inhibiting action in 1-per cent concentrations; mus- 
tard, mace, nutmeg, and ginger in 5-per cent concentrations ; and 
celery used in 10- and 20-per cent concentrations in nutrient agar 
against a majority of the bacteria tested. Some bacteria grew on all 
concentrations of some of the spices. There is a great difference in 
the resistance of different bacteria to the same spice and the same 
organism to diflferent spices. 

Staphylococcus aureus was more susceptible to the action of spices than 
many of the other bacteria tested. 

The oils of spices, 50-per cent emulsions of the oils and soluble-sugar 
bases of the oils, were more inhibitory than the ground spices. 

Unsterilized spices, when added to processed dill pickles, spiced 
peaches, and pears, caused a weakening in the cellular structure which 
led to slippery and soft pickles and to soft and mushy fruit. 

The Determination of Blood Plasma Carotene in the Bovine Using a 
Photoelectric Colorimeter, — Moore, L. A. — Jour. Dairy Sci. 22 (7) : 
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501-511. 1939. [Journal Article No. 344 (n. s.) from the Michigan Agri- 
cultural Experiment Station.] — ^A simple phase separation of carotene 
from bovine plasma has been outlined. When petroleum ether is used 
as the solvent, the boiling point and temperature of extraction arc 
important factors in the amount of carotene extracted. When petro- 
leum ether with a boiling point of 73-76° C. was used and the extrac- 
tion carried out at 10-12® C the epiphase gave true carotene values. 
When the phase separation method is used, the relationship of the 
amount of carotene in the epiphase to the total amount present in 
the sample should be established. The temperature at time of pipetting 
into the absorption cell under ordinary laboratory conditions had no 
measurable effect on the galvanometer readings. The use of 15 ml. of 
a 95 per cent cth}^ alcohol for precipitation of the proteins from 10 
ml. of plasma was found to be advantageous. Shaking the tubes for 
two- to three-minute periods gave more consistent results than shak- 
ing for one minute. The addition of 0.5 ml. of alcohol to destroy 
emulsions had no effect on the determination. The method was shown 
to give consistent results from day to day. Plasma stored at 2.0® C. 
showed no loss of carotene over a period of three weeks. The use of 
the phase separation method in conjunction ‘ with the photoelectric 
colorimeter offers a simple and rapid procedure for the determination 
of carotene in bovine blood plasma. 

Effect of Pasture Upon the Carotene Content of Blood Plasma of 
the Bovine.— Moore, L. A.--Jour. Dairy Sci. 22 (7): 513-519. 1939. 

[Journal Article No. v345 (n. s.) from the Michigan Agricultural Experi- 
ment Station.] — Different breeds kept under similar conditions of feed- 
ing ranked in increasing order of plasma carotene values as follows: 
Brown Swiss, Holstein, Ayrshire, Jersey and Guernsey. There was 
little difference between the first three. Within the breed there was 
little difference in the level of plasma carotene values among cows 
producing milk under winter conditions. 

Pfeifers within the breed had definitely lower plasma carotene values 
than producing cows under both winter and pasture conditions. 

Cows producing the larger amount of milk within the breed in gen- 
eral showed a greater increase in the level of plasma carotene when 
they were turned to pasture. One cow with a very low initial plasma 
carotene value showed an increase within 15 hours after being fed 
freshly cut alfalfa. 

The Nomenclature of Categories Lower Than Species. — Sabrosky, C. 
W.— Ent. News. 50:197-20.T. 1939 [Journal Article No. 356 (n. s.) from 
the Michigan Agricultural Experiment Station.] — Basic principles and 
problems relating to the naming of subspecies, varieties and similar 
taxonomic units are critically reviewed. From the prevailing incon- 
sistencies in interpretation and usage, certain conclusions are drawn on 
the needs of modern systematic zoology. 

The Effect of Height and Frequency of Cutting Alfalfa Upon Conse- 
quent Top Growth and Root Development. — Hildebrand, S. C. and Har- 
rison, C. M. — Jour. Am. Soc. Agron. 31 (9) : 790-799. 1939. [Journal 
Article No. 368 (n. s.) from the Michigan Agricultural Experiment Sta- 
tion.] — ^Triplicate sand cultures of alfalfa plants were subjected to 
weekly, bi-weekly and monthly cutting intervals at 1, 3, 6, 9, and 12 
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inches, respectively. Yield of tops is recorded in grams dry matter. 
Cutting treatments continued for a 12-week period after which all the 
cultures were completely defoliated and followed by 4 more successive 
weekly defoliations. Cultures cut frequently and close to the crown 
showed a marked decrease in yield of tops and storage materials in the 
roots, as evidenced by lack of growth between the intervals of complete 
defoliation, when compared to those cultures cut less frequently or at 
higher cutting level. At the 12-inch level of cutting, yield of tops de- 
creased but storage materials increased. Photographs showing the 
condition of the plants at the beginning and close of the experiment 
are included. 
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MICHIGAN QUARTERLY BULLETIN 


NATURE OF PUBLICATIONS 

Four ^ries of publications are issued by the Michigan Agricultural Experiment 
Stahon Circular, Special, Technical, Quarterly — ^and the Extension Division issues 
an Extension senes, and also a series designed especially for Boys* and Girls* 4-H 
Club members. The Extention (E) bulletins and the Circular (C) bulletins are 
popularly written articles of information on the subjects indicated. Their subject 
matter is based on the results of investigations at the Experiment Station and on 
other sources of information. The Special (S) bulletins report on specific investiga- 
tions conducted by the Michigan Station. They are written in popular style so as 
T? be of u^ to farmers and others interested in the subjects in question. The 
Technics (T) bulletins likewise report on specific investigations of the Michigan 
Station but deal with subjects that from their very nature must be described in 
or less technical language. They are printed in small editions and are in- 
tended especially for libraries, investigators, teachers, extension men, county agri- 
cultural agents and other specialists who may have use for them. The Quarterly 
bulletins contain timely articles of information for farmers, based largely on the 
work of the Agricultural Experiment Station. 

A mailing list is maintained to whom the Quarterly bulletins are regularly sent. 
They are free to residents of Michigan. A charge of 25^ per year is made to those 
outside the state. Bulletins of the other series arc sent only upon specific request, 
except to a small list consisting of libraries, experiment stations and extension 
workers, county agricultural agents, and newspapers. 

Individual copies of publications, with the exception "of those listed with a stated 
charge, are sent free upon request so long as the supply lasts. For additional copies 
of the same publication, a charge is made of three cents or more, depending upon 
the cost of the bulletin. Failure to send a bulletin requested means that the publica- 
tion has gone out of print since this list was issued. Because of their cost and the 
size of the editions printed, however, requests should be limited to those actually 
needed not to exceed 10 IN NUMBER at any one time. Bulletins are not printed 
in editions large enough to be supplied to schools for text book purposes, but 
libraries of colleges and public schools in Michigan will be supplied with copies not 
to exceed six in number for class reference. 

Please send in order on separate sheet or card giving serie* and number, for 
example : 

C 97 E199 S251 

C153 S289 

Address application for bulletins to Agricultural Experiment Station, East Lansing, 
Michigan. Write your name and address plainly. 


BULLETINS FOR GENERAL DISTRIBUTION 

♦Bulletins listed with a star(*) preceding the number are recent publications. 


Single Copies Free Unless Charge Is Stated, 

AGRICULTURAL ECONOMICS 
(Includfaif Farm Miiaaffaimnt, Marketing) 

C153 A Handbook of Michigan Tax Laws 
C169 Marketing Michigan Vegetable Crops 

5171 Farmers' Cooperative Buying and Sell- 

ing Organizations in Michigan 

5172 Farm Real Estate Assessment Practices 

in Michigan 

S185 Roadside Marketing in Michigan 
S189 The Marketing of Michigan MUk 


S199 Studies in Swine Feeding 
*S2N Types of Farming in Michigan 
S209 Consumers* Demand for Apples 
S215 Successful Farm Practices in the Upper 
Peninsula 

S217 Marketing Michigan Beans 
S227 Motor Truck Marketing of Michigan 
Fruits and Vegetables 

S232 The Michigan Pear Industry, Its Status 
and Trends 

S235 Motor Truck Marketing of Michigan 
Livestock 

S241 A Farm Management Study of Crop 
Production Practices 
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S242 Grape Production Costs and Returns in 
Southwestern Michigan 

5254 Organization of Farms in Southeastern 

Michigan 

5255 Sheep Investigations and Management 

Practices in the Upper Peninsula 
S2S8 Production and Price Trends in the 
Pitted Red Cherry Industry 

5263 The Production -Consumption Balance of 

Agricultural Products in Michigan: 
Part I Fruits and Vegetables 

5264 Farm Tax Delinquency in Michigan from 

1928-1932 

5267 An Economic Study of the Potato Enter- 

prise in Michigan 

5268 Public Produce Markets of Michigan 

5269 The Production -Con sumption Balance of 

Agricultural Products in Michigan: 
Part II Livestock and Animal Products 

5270 The Economics of Bean Production in 

Michigan 

S278 The Production-Consumption Balance of 
Agricultural Products ip Michigan: 
Part III Field Crops 

S284 Economic Aspects of Lamb Feeding in 
Michigan 

S286 Cost of Apple Production in Berrien 
County, Michigan, in 1936 
S288 Marketing Potatoes in Michigan 
S291 A Decade of Michigan Cooperative Ele- 
vators 

S294 Profitable Poultry Management 
*S2t7 Profitable Dairy Management 
E189 This Business of Farming in Michigan, 
1936 

AGRICULTURAL ENGINEERING 
(Building, Farm Equipment) 

C62 The Simplex Lime Spreader 
C126 Essentials of a Mulch Paper Laying 
Machine 

C167 Controlling Rats and House Mice 
S 198 Combine Harvester Threshers in Michigan 
S2S1 Michigan Farm Homes 
E69 A Simple Electric Water System 
E87 Silo Filling with Five Horse Power Elec- 
tric Motor 

E88 Grinding Grain with Electric Power 
ElOO Arrangement of Bam Floor Plans — Gen- 
eral Purpose Barn— Stock Face In 
ElOl Standard Dimensions Used In Laying 
Out Barn Plans 

E102 Arrangement of Barn Floor Plans— 
Dairy Bam Plan— Stock Face Out 
E103 Portable Hog Cots 

£118 Michigan Septic Tank and Tile Sewage 
Disposal System 
E124 Portable Range Shelter 
£129 Grinding and Elevating Grain with One- 
Half Horse Power Motor 
E130 Small Sash House for Growing Vege- 
table Plants 

E134 Common Binder Head and Knotter Head 
Troubles 

£141 Temporary Silos for Michigan 
E142 Household Closets and Storage Spaces 
£143 Care of the Sewing Machine 
E153 Care and Repair of the Mowing Machine 
E171 The Hydraulic Ram 
*E18S Convenient Kitchena 
El 88 The Trench Silo 


ALFALFA (See Crops) 
BEANS (See Crops) 


BUTCHERING (See Animal Husbandry) 


ANIMAL HUSBANDRY 

(Feeding, Breeding, Diseases, Care of Livestock) 

C65 Alfalfa for Horses 

C129 Results for a Long Time Mineral Feed- 
ing Experiment with Dairy Cattle 
C147 Fitting and Showing Dairy Cattle 

5199 Studies in Swine Feeding 

5200 Hogging Off Corn 

S233 Experimental Studies in Feeding Fatten- 
ing Lambs 

*S25t Amounts and Kinds of Feeds Fed to 
Michigan Dairy Cows 

S2S3 Liberal vs. Limited Rations for Draft 
Colts in Michigan 

S255 Sheep Investigations and Management 
Practices in the Upper Peninsula 
S280 Fattening Beef Calves 
S293 Methods of Preparing the Corn Crop for 
Yearling Steers 

E33 Bigger Dairy Profits Through Dairy 
Herd Improvement Associations 
E94 Better Bulls Increase Dairy Profits 
E103 Portable Hog Cots 
E105 Raising Dairy Calves 
Elio Bang’s Disease 

ElSl The Home Meat Supply (Butchering and 
Canning) 

E167 Stallion Management 
E174 Controlling Horse Parasites 

*Eli7 Guides for Horse Buyers (One copy free 
to Michigan residents; 10 cents per 
copy to non-residents.) 

E201 Sleeping Sickness (of Horses) 


ANIMAL PATHOLOGY 

Elio Bang’s Disease 
E165 Mastitis 

E174 Controlling Horse Parasites 
E201 Sleeping Sickness (of horses) 


CROPS 

C145 Field Peas for the Upper Peninsula of 
Michigan 

C148 Culture and Use of Popcorn 

C154 Alfalfa in Michigan 

C159 A Mixture of Alfalfa and Smooth Brome 
Grass for Pasture 

C161 Soy Bean Production in Michigan 

C163 Annual Cover Crops for Michigan 
Orchards 

C168 Production of Root Crops for Forage in 
Michigan 

S106 Sugar Beet Growing in Michigan 

8109 Crop Varieties for Michigan 

SI 30 The Clovers and Clover Seed Production 
in Michigan 

5150 Emergency Hay and Pasture Crops 

5151 Buckwheat in Michigan 
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S156 Investigations with Strains of Beans 
S191 Barley for Michigan Farms 
S197 Oat Tests at the Michigan Experiment 
Station 

S213 Oat Varieties and Diseases in Upper 
Peninsula 

S223 Bald Rock Wheat 

S234 Spraying and Dusting Potatoes in 
Michigan 

S24S Tests Show Better Ways to Grow Mich- 
igan Potatoes 

S256 Crop Mixture Trials in Michigan 
S271 The Katahdin Potato in Michigan 
S276 Field Stacking for Michigan Beans 
S292 Alfalfa Management 
S29S The Michelite Bean 
*S299 Soil Management for Potatoes 
£23 More Alfalfa for Michigan 
£44 Coming Through with Rye 
£49 Better Potatoes for Michigan 
£67 Producing Sugar Beets 
£73 Barley, Cull Beans and Potatoes as 
Feed for Dairy Cattle 
£116 Producing Beans in Michigan 
£123 Muck Soil Management for Onion Pro- 
duction 

£127 Chicory, Its Culture and Uses 
£139 Replacement Crops for Michigan's Con- 
tracted Acres 

£177 Oat Culture in Michigan 
£181 Potato Protection for Small Acreages 
£187 Winter Wheat Culture in Michigan 
£190 Dust Treatment for Seed Corn Diseases 
E19S Hybrid Corn and Its Place in Michigan 
£202 Sweet Clover 

DAIRY 

C95 Feeding Minerals to Dairy Cattle 
C97 Cottage Cheese 

C129 Results of a Long Time Mineral Feeding 
Experiment with Dairy Cattle 
C147 Fitting and Showing Dairy Cattle 
C151 Methods an‘d Problems of Farm Butter 
Making 

S201 The Influence of Sugar and Butterfat on 
Quality of Ice Cream 

*S250 Amounts and Kinds of Feed Fed to 
Michigan Dairy Cows 

S262 The Use of Cleaners in the Dairy Plant 
S272 The Disposal of Wastes from Milk Prod- 
ucts Plants 

*S297 Profitable Dairy Management 

£2 The Babcock Test 

E33 Bigger Dairy Profits Through Dairy 
Herd Improvement Associations 
£94 Better Bulls Increase Dairy Profits 
E9S Why Cream Tests Vary 
E96 Why Milk Tests Vary 
£105 Raising Dair|; Calves 
£110 Bang's Disease 
E140 Milk-The Ideal Food 
£165 Mastitis 

ENTOMOLOGY (Inaecto and Their Control) 

ClOl Cockroaches, Silverfish and Book-lice 
C104 Clothes-Moths and Carpet Beetles 
C107 The Mexican Bean Beetle 


C132 June Beetles or White Grubs in Michigan 
C133 Soft Scales Injurious to Deciduous Orna- 
mentals 

C134 Wood Boring Insects which Atttack 
Furniture and Buildings 
C141 Sohie Chewing Insects Infesting Michi- 
gan Evergreens 

C144 Flies and Mosquitoes Commonly Found 
About Michigan Homes 
C149 Gladiolus Culture, Insects, and Diseases 
S83 Key to Orthoptera of Michigan 
S204 Investigations of Com Borer Control at 
Monroe, Michigan 

S214 Insects Affecting Ornamentals Under 
Glass 

S221 Controlling the Codling Moth in South- 
western Michigan 

S230 Success and Failure of Spraying for 
Scab and Codling Moth 
S234 Spraying and Dusting Potatoes in Michi- 
gan 

5238 Some Wood Borers Attacking the Trunks 

and Limbs of Deciduous Trees and 
Shrubs 

5239 The Principal Grape Insects in Michigan 

5243 Important Leaf Feeding and Gall Mak- 

ing Insects Infesting Michigan's De- 
cidudus Trees and Shrubs 

5244 Insect Pests of Stone Fruits in Michigan 
S266 Dahlias: Their History, Classification, 

Culture, Insects and Diseases 
S277 Insecticide Experiments on Codling Moth 
in Michigan, 19^>1935 

E59 Corn Borer Control by Good Farming 
E74 The Fruit Bark Beetle 
E75 The Oriental Peach Worm 
E78 The Fruit Tree Leaf Roller 
El 17 Control Methods for Insects of the 
Kitchen Garden 

E121 Codling Moth Situation in Lower Michi- 
gan 

Et25 Insects Infesting Golf Courses and Lawns 
E138 The Bean Weevil 
£144 Fleas, Bedbugs, and Human Lice 
££154 Supplement to Spraying Calendar No. 

£154, which is temporarily out of print 
£161 Sucking Insects Infesting Apples and 
Pears in Michigan 

£164 Derris and Pyrethrum for Insect Control 
£166 Ant Control in Houses and on Lawns 
£175 Control of Sucking Insects on Conifers 
£179 Bean, Cabbage, and Onion Maggots 
£180 Controlling Chewing Insects on Garden 
Crops 

£181 Potato Protection for Small Acreages 
£192 Insects Attacking Stored Foods and 
Cereal Products 
£193 Michigan Termites 

£194 Controlling Shield Scales of Deciduous 
Trees 

£198 Controlling Plant Lice on Field and 
Garden Crops 

FARM MANAGEMENT 
(Soe Agricuhtiral Economics) 

FERTILIZERS (Soo Soils) 


FLORICULTURE 

(Sss Landscaping and Plantings) 
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FOODS (Sm Home Economics) 

FORESTRY 

S190 Oak Forests of Northern Michigan 
S196 The Farm Woodlot in Michigan 
£147 Forest Planting on Michigan Farms 
(Also see 4-H Club Bulletins) 

FRUITS (See Horticulture) 

4.H CLUB 

The 4'H Club Bulletins are special subject 
bulletins prepared for leaders and members of 
Michigan 4-H Clubs. Copies of these bulletins 
for the use of the 4-H Clubs may be secured 
from the office of your County Agricultural 
Agent. 

For individuals other than members of Michi- 

f ati 4-H Clubs there will be a charge of 25c for 
landicraft Bulletins llA. IIB and llC, and 10c 
per copy for all other 4-H Club Bulletins. 

H2 Potato Club Work 
H3 Michigan 4-H Bean Clubs 
H7 Corn Club Work 

H9a The Well-Dressed Girl in Cotton, Proj- 
ect I 

H9b Summer Wardrobe 
H9c The Summer Costume 
«HM The 4.H Girl in Wool 
HIO Canning 

Hi la Handicraft Club Work (Wood Work) 

Hi lb Handicraft Club Work, Advanced 
*Hllc Handicraft Club Work, Advanced 
H12 4.H School Lunch Clubs 

H17 4-H Dairy Club Manual 

H18 4-H Poultry Club Work 

H19 Fore.st Planter’s Handbook 
H24 Forest Warden's Handbook 
H25 Farm Electricity for 4-H Clubs 
H26 Wood Identification for 4-H Clubs 
H28 Health 

H29 Conservation Program for Michigan 4-H 
Clubs 

1130 4-II Food Preparation, Project 1 Break- 
fast 

H30a 4-H Fund I’leparation, Project II - 
Luncheon aiul Supper 
H31 Forest Fire Study for 4-H Clubs 
(First year) 

H31a Foicst Fire Study for 4-H Clubs 
(Second year) 

H32 4-H Food Pr^aralion, Meal Planning, 

Project HI — Dinner 
H33 Soil Conservation Program 
H34 4-H Garden Club Suggestions 

H35 Advanced 4-H Canning 
H36 4-H Pheasant Propagation Management 

Project 

H37 Electrical Projects for 4-H Clubs 
H38 4-11 Sheep Club Manual 

H39 4-H Colt Club Manual 

*H4» Michigan Dear Herd 

«H41 Soil Conaervation for 4-H Clubs 

HOME ECONOMICS 

C97 Cottage Cheese 

C98 How to Make, Clarify and Preserve 
Cider 


Cl51 Methods and Problems of Farm Butter 
Making 

C164 Fruits for Year Around Use 
C167 Controlling Rats and House Mice 
E120 Making Rugs 
£132 Home Canning 
E136 Living With Pictures 
£140 Milk— The Ideal Food 
£142 Household Closets and Storage Spaces 
£143 Care of the Sewing Machine 
E145 Homemade Pickles and Relishes 
£149 Honey Vinegar 
£150 Hints for Using Honey 
£151 The Home Meat Supply 
E163 Fruit Jellies, Preserves, Jams, Marma- 
lades, Conserves, and Butters 
E168 Reseating Chairs 

E169 Color in Home Decoration (One Copy 
free to Michigan residents; 10 cents 
per copy to non-residents.) 

E170 Color for Clothes 
E182 Attractive Kitchens 
E184 Modern Laundry 
*E18S Convenient Kitchens 
*S2IM Canning Meat 

(For Control of Household Insects, 
see Entomology) 

HORTICULTURE 

(Apples, Berries, Grapes, Melons, Vegetables, 
Bees) 

C98 How to Make, Clarify and Preserve 
Cider 

C124 The Young Vineyard 
C130 Cultural Method of the Bearing Vine- 
yard 

*C143 C«mstruction and Management of Air- 
cooled and Cold Storages with Special 
Reference to Apples 

Cl46 Three Virus Diseases of the Peach in 
Michigan 

C1S2 Raspberry Growing in Michigan 
C155 Selection of Orchard Sites in Southern 
Michigan 

C160 Protecting Cherries from Birds 
C 162 Control of Soil Erosion in Michigan 
Orchards 

C163 Annual Cover Crops for Michigan Or- 
chards 

C166 Water Conditioning for Greenhouses 
S126 An Analysis of the Peach Variety Ques- 
tion in Michigan 

5141 Profitable Pruning of the Concord Grape 

5142 Grafting in the Apple Orchard 
S164 Diagnosing Orchard Ills 

S178 Michigan Raspberry Diseases 
S182 Strawberry Growing in Michigan 
S184 Size of Peaches and Size of Crop 
S1S5 Roadside Marketing in Michigan 

5194 The Use of Peat in the Greenhouse 

5195 Maintaining the Productivity of Cherry 

Trees 

S203 Spraying Materials and the Control of 
Apple Scab 

S209 Consumers* Demand for Apples 

5218 Spray Injury Studies No. 1 

5219 Spray Injury Studies No. 2 

5220 Comparisons of Methods of Making 

Spray Applications 
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S232 The Michigan Pear Industry^ Its Status 
and Trends 

S237 Trends in Cherry Production 
S242 Grape Production Costs and Returns in 
Southwestern Michigan 

S252 The Cultivation of the Highbush Blue* 
berry 

5257 Utilization of Land Types for Fruit 

Production, Berrien County, Michigan 

5258 Production and Price Trends in the 

Pitted Red Cherry Industry 

5265 The *'Thin Wood*' Method of Pruning 

Bearing Apple Trees 

S275 Factors Influencing the Yields of Mont- 
morency Cherry Orchards in Michigan 

5281 Graduated Space Method of Thinning 

Apples 

S285 Reaction of Greenhouse Plwts to Gas 
m the Atmosphere and Soil 
£38 Fertilizing the Mature Apple Orchard 
£77 The Tar- Paper Packing Case for Winter- 
ing Bees 

£148 Pruning Young Fruit Trees 

EE154 S^plement to Spraying Calendar No. 

£154, which is temporarily out of print 
£157 Muskmelon Reminders 
£196 Protecting Fruit Trees Against Mice and 
Rabbits 

(Vegetables) 

C139 Tomato Diseases in Michigan 
C140 Home Production of the Family's Food 
Supply 

C165 Celery Production in Michigan 
C169 Marketing Michigan Vegetable Crops 
S249 Cabbage Varieties 

5259 The Influence of the Length of the Inter- 

val Between Pickings on the Yield 
and Grade of Pickling Cucumbers 

5260 Yellow Dwarf Disease of Potatoes 

S267 An £conomic Study of the Potato Fnter- 
prise in Michigan 

S271 The Katahdin Potato in Michigan 
S273 The Production of Cucumbers for Pick- 
ling Purposes 

S288 Marketing Potatoes in Michigan 
S290 Tomato Varieties 
£83 Growing Peas for the Canning Factory 
£130 Small Sash House for Growing Vege- 
table Plants 

£156 Tomato Growing in Michigan 
£158 Timely Tomato Topics 
£162 Michigan Potato Diseases and Their 
Control 

*Em ControUing VegeUble Diseasea in Seed- 
bail and Cobtframe 

LANDSCAPING AND PLANTING 
(Flowers, Trees and Ornamentals) 

C133 Soft Scales Injurious to Deciduous Orna- 
mentals 

C149 Gladiolus Culture, Insects, and Diseases 
C156 Management of Bent Grass Lawns 
S222 Garden Roses 
S228 The Rock Garden 

SS228 Supplement— Lists of Rock Garden Plants 

5266 Dahlias, Their History Classification, 

Culture, Insects and Diseases 

5282 Wax Emulsions for Spraying Nursery 

Stock and Other Plant Materials 


£125 Insects Infesting Golf Courses and Lawns 
£160 Ornamental Trees 
£166 Ant Control in Houses and on Lawns 
£175 Control of Sucking Insects on Conifers 
£178 Evergreens 

£199 Landscaping the Home Grounds 

^Pffr additional refereneas on Jnsaets af acting 
Ornamantah, saa Entomology) 

PLANT DISEASES 

C93 Sting on Apples 
C135 Chestnut Blight in Michigan 
C139 Tomato Diseases in Michigan 
C142 Common Diseases of Cereals in Michigan 
C146 Three Virus Diseases of the Peach in 
Michigan 

C149 Gladiolus Culture, Insects, and Diseases 
S164 Diagnosing Orchard Ills 
S178 Michigan Raspberry Diseases 
S213 Oat Varieties and Diseases in Upper 
Peninsula 

S234 Spraying and Dusting Potatoes in 
Michigan 

S260 Yellow Dwarf Disease of Potatoes 
S266 Dahlias, Their History Qassiflcation, 
Culture, Insects and Diseases 
£162 Michigan Potato Diseases and Their 
Control 

£176 Oat Smut Control 
£186 Prevent Wheat Stinking Smut 
£190 Dust Treatment for Seed Com Diseases 
£200 Controlling Vegetable Diseases in Seed- 
bed sfnd Coldirame 


POULTRY 

£51 Feeding for Egg Production 

£52 Care and Feeding of Growing Chicks 

£124 Portable Range Shelter 

£137 Michigan Turkeys 

S294 Profitable Poultry Management 

SOCIOLOGY 

5207 Public Health and Educational Services 

in Michigan 

5208 Service Institutions and Orfranizations in 

Town-Country Communities 
S226 Activities of Churches in Town-Country 
Communities 

S229 Rural School Organization in Michigan 
S236 Population Trends in Michigan 
S261 Changes in the Retail and Service Facil- 
ities of Rural Trade Centers in 
Michigan, 1900 to 1930 

S274 Changes in Standards of Consumption 
During a Depression 

S283 Some Characteristics of Rural Families 
in Three Michigan Communities 
S287 The Standard of Living of Farm Fam- 
ilies in Selected Michigan Communities 
S289 High School Communities 
S298 The Interests of Rural People as Por- 
trayed in Weekly Newspapers 

SOILS (PertlliMrs, Lawns, Eroshm) 

C62 The Simplex Lime Spreader 

C156 The Management of Bent Grass Lawns 



VOL. 22 --NOVEMBER, 1939 — NO. 2 


129 


C157 Synthetic Manure Production in Michigan 
Cld2 Control of Soil Erosion in Michigan 
Orchards 

C166 Water Conditioning for Greenhouses 
S133 Fertilkers— What They Are and How to 
Use Them 

S180 The Soils of Michigan: Grayling Sand 
S192 Causes and Effects of Soil Heaving 
S194 The Use of Peat in the Greenhouse 
S205 Soil Fertilization for Sugar Beets 
S248 Sandy Soils 

S296 Fertilizers for White Pea Beans 

*S2ft Soil Management for Potatoes 

E38 Fertilizing the Mature Apple Orchard 
E57 -Lime for Michigan Soils 
E71 Value and Care of Farm Manure 
E123 Muck Soil Management for Onion Pro- 
duction 

E159 Fertilizer Recommendations for 1939-1940 

*E2$$ Conserving Soil by Better Land Use 
Practicas 

T132 Soil Testing (20c a copy except for single 
copies to Mich. Voc. Ag. teachers and 
Co. Ag. agents and other States Exp. 
Sta. workers) 

VEGETABLES (See Horticulture) 

VETERINARY SCIENCE 

(See Animal Pathology) 

WEEDS 

*Cl7t Key to the %iecies of Ribcs Occurring 
fa the Great Lakes Regfons 

MISCELLANEOUS 

C15S Commercial Mushroom Production 
C167 Controlling Rats and House Mice 
S247 Recreational Use of Northern Michigan 
Cut-over Lands 

S279 Identification of Sex of Beavers 
E173 Safe Drinking Water 

TECHNICAL BULLETINS 

('Of value Primarily to those engaged in research 
— not for popular readmg,) 

T21 How Contact Insecticides Kill 
T34 A Study of the Factors which Govern 
Mating in the Honey Bee 
T48 Lecania of Michigan 
T81 Storage and Transportational Diseases of 
Vegetables Due to Sub-oxidation 
T82 Commercial Casein 
T84 The Qarifier and the Filterer in Proc- 
essing Milk 

T85 Studies in the Etiology of Roup and 
Allied Diseases of Fowls 
T86 The Relation of Milk Solids Not Fat to 
Overrun and Quality of Ice Cream 
T87 Paj^ Wrappers and Their Effect Upon 
Physical and Chemical Properties of 
Horticultural Products 

T88 Investigations on Winter Wheats in 
Michigan 

T90 The Breeding Strains of A-Tester Yellow 

Dent Com 


T92 A Study of the Cause of Honey Fermen- 
tation 

T93 Observations on the Pathology of Bac- 
terium Abortus Infections 
T94 A Stu^ of Gelatins and Their Effect on 
Ice Cream 

T9S Studies in Flax Retting 
T96 A Local Farm Real Estate Price Index 
T97 Studies on the Overwintering and Modes 
of Infection of the Fire Blight Organ- 
ism 

T98 Further Studies on the Values of Non- 
Virulcnt Living Culture Vaccination of 
Cattle Against Brucella Abortus In- 
fection 

T99 Defective Graft Unions in the Apple and 
Pear 

TlOO The Differentiation of the Species of the 
Genus Brucella 

TlOl A Test for Water-Soluble Phosphorus 
T102 Keeping Qualities of Butter 
T103 The Pathogenicity of the Species of the 
Genus Brucella for the Fowl 
T104 The Physiological Effect of Ethylene Gas 
Upon Celery, Tomatoes, and Certain 
Fruits 

T105 The Result of a Five Year Mineral 
Feeding Investigation with Dairy Cattle 
T106 The Fruiting Habits and Pruning of the 
Campbell Early Grape 
T109 Pullorum Disease 

TllO A Contribution to the Bacteriology and 
Pathology of the Bovine Udder 
Till Black Raspberry Studies 
T112 Residual Effects of Fruit Thinning with 
the Lombard Plum 
T113 The Stone Cells of the Pear 
TIH Fertilizers and Soils in Relation to 
(Doncord Grapes in Southwestern 
Michigan 

Til 5 The Diagnosis of Sj^cies of Fusarium by 
Use of Growth -Inhibiting Substances 
in the Culture Medium 

T117 Experiments with the Tuber Index 
Method of Ck>ntrolling Virus Disease 
of Potatoes 

T119 Vegetative Propagation of the Black 
Walnut 

T120 Trends in Purchasing Power and Cost of 
Production of Fruits 

T121 Fermentation Studies with Soft Wheat 
Flours 

T122 The Dissociation of Salmonella Pullorum 
and Related Species 

T123 The Diagnosis of Brucella Infection in 
Animals and Man by Rapid Micro- 
scopic Agglutination 

T124 The Various Effects of Frost Protectors 
on Tomato Plants 

T125 Further Observations and Experiments 
with Mosaic Diseases of Raspberries, 
Blackberries and Dewberries 
T126 Experiments in Cucumber Fermentation 
T127 On the Control of Caecal Coccidiosis in 
Chickens 

T128 Anatomy of Phaseolus Vulgaris L. Var. 
Black Valentine 

T129 Studies on the Biological Decomposition 
of Peat 

T130 Field Studies of Bud Sports in Tree 
Fruits in Michigan 

T131 The United States Export and Import 
Trade in Dairy Products 
T132 Soil Testing (20c a copy except for 
single copies to Mich. Voc. Ag, teach- 
ers and Co. Ag. ag^ta and other 
States Exp. Sta. workers) 
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T133 Insurance of Farm Families 
T134 Phosphorus Requirement of Dairy Cattle 
When Alfalfa Furnishes the Principal 
Source of Protein 

T135 The Relation of Certain Soil Character* 
istics to Forest Growth and Composi* 
tbn in the Northern Hardwood Forest 
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MEASURING HYBRID CORNS FOR 
MICHIGAN 1938-1939 TRIALS 


H. C. RATHER amd A. R. MARSTON 
Section op Farm Crops 


The fact that it is possible to develop lines of hybrid corn which 
are markedly superior to the best of the open-pollinated varieties of 
the past has become widely appreciated. Such superiority has most 
often been evinced in strong leafy stalk, well-developed, healthy root 
systems and, of course, higher productivity. 

The individual corn grower, however, is not concerned with these 
characteristics as they apply to hybrid corn as a whole. His invest- 
ment rests on the performance of individual corn hybrids. His task 
is to choose some particular corn hybrid which can be expected to 
produce to advantage on his farm. 

The biggest variation among corn hybrids now available commer- 
cially has to do with maturity. To be sure, there is wide variation 
among hybrids as regards strength of stalk, root development, grain 
texture, color, even palatability, and each of these considerations is 
important. Hut the two most important questions the corn grower 
must have answered are (1) “Will it get ripe on my farm?’' and, (2) 
“Is it superior in yield?" 

Adaptation of Hybrids Tested 

To te.st the adaptation of promising hybrids developed at the Mich- 
igan Agricultural Experiment Station and to aid in evaluating hybrids 
developed elsewhere (many of which are offered for sale in Michigan), 
the Farm Crops Section for the last five years has conducted a scries 
of over-state trials of a large number of corn hybrids. Cooperation in 
this work has been extended by county agricultural agents, farmers, 
the Michigan Crop Improvement Association, corn breeders of other 
states, and seedsmen. These trials have been located in southeastern 
Michigan (Monroe County), southwestern Michigan (St. Joseph 
County), central Michigan (Ingham and Saginaw counties), the Thumb 
district (Huron County), and northern Michigan (Wexford and Otsego 
counties). 

A summary of the results for the years 1935 to 1938 was published 
in the Quarterly Bulletin of the Michigan Agricultural Experiment 
Station a year ago.’*' The report presented herewith deals largely with 
results of the 1938 and 1939 trials which were considerably larger than 
those previously conducted and in which a large number of hybrids 

’^Measuring Hybrid Corns for Michigan — 1935-1938 Trials. Mich. Exp, Sta. Quart. 
Bui., Vol. 21, No. 3, February 1939. 
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Maturity Cbuwiftcatum of Com Hybrids Based 
on 1S98 and list Michigan Trials 
GROUP A 

Wiil usually ripen in Zones 5 and 6 and other 
good Northern com growing locations. 
SfiKNBSOTA 402 Wisconsin No. 25 > 

KincscrostE (op.)* 

Northwestern Dent 

GROUP B 

Should generally mature throughout Zone 4 
and much of Zone 5. 

Wisconsin 325 Wisconsin 340 

Wisconsin 355 Wisconsin 350 

Kingscrost D Wisconsin 404 

GROUP C 

Zone 3 and conditions in Zones 1 and 2 de- 
manding early corn. 

Michigan 1218 M. A. C. V'ellow Dent 

(jOluen Glow (o.p.) * (o.p.)* 

Pickett (o.p.)* 

GROUP D 

Favorable locations in Zone 3 and conditions 
in Zones 1 and 2 demanding moderately early 
corn. , 

Wisconsin 531 Pioneer 355 

Wisconsin 525 

GROUP E 

Widely adapted in Zones 1 and 2. j 

Kingscrost FK Duncan (op.)* y 

Wisconsin 645 Wisconsin 570 

Wisconsin 625 Wisconsin 606 

Iowa 931 Kalb 202 

Ohio K-23 Ioweai tii 95 

GROUP F 

Favorable locations in Zones 1 and 2. 


Pioneer 322 
Kingscrost FP 
Wisconsin 676 
Wisconsin 680 


lOWlALTH 100 
Funk G 27 
Funk G-8 


GROUP G 

Probably hazardous unle.ss planted by May 12 
in Zones 1 or 2 with very favorable growing 
conditions throughout the season, 

Iowealth 105 Pioneer 349 

PFISTER 368 W ISCONSIN 696 . 

Pfister 366 Hoosiercrost 419 J 

GROUP H r*' 

Of doubtful dependability for Micb- 
igan, although .sometimes maturing •— 

in unusually favorable seasons. 

Pfister 266 Indiana 416 


i i 

8 I 


j**"^^***^ A>>fcsr^ 

•|3SaS**~ 




L--i 

'' I-mLsJwS** 


jrAM jrr^^asew * jS! 


A.11 


were included in both seasons, thereby adding to the reliability of the 
results secured. 

In each trial the corn strains tested were planted in 3-row plats 
10 hills long. There were five such plats of each strain in each trial, 
the plat arrangement being altered at random for each scries in order 
to reduce to a minimum the influence of soil variations on the com- 
parative performance of the various strains. Soils do vary, however, 
(seasons likewise are variable) and hybrids themselves are by no means 

/ 
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100 per cent uniform in their performance. Therefore, a series of tests 
over a period of years is required as a basis for establishing the merit 
of any particular line with reasonable assurance. 

The seasons of both 1938 and 1939 were unusually favorable for 
ripening corn. Many hybrids included in the Michigan trials matured 
fully in these two seasons at locations where such lines would produce 
only soft corn in less favorable seasons. To avoid drawing misleading 
conclusions from the performance of such hybrids a special maturity 
study of all hybrids included in the over-state trials was made in 1939. 
Moisture determinations as indicators of relative maturity were made 
not merely at harvest time but at three different dates (four at East 
Lansing) preceding harvest. With this increased information as a 
basis the hybrids reported on herewith have been arranged in groups 
of similar maturity. Information gained in future trials may result in 
slight modification of these groupings but, for the most part, the 
authors believe that the maturity classification presented herewith 
offers a reliable guide to the comparative adaptation of the hybrids 
which have been tested. 

Comparative yields fluctuate from year to year and test to test 
more widely than comparative maturity. We hope that most of the 
hybrids tested in 1938 and 1939 will be included in the trials of 1940 
and subsequent seasons, thereby increasing the reliability of the yield 
and adaptation information which can be made available to Michigan 
corn growers. 


Table 1. Averaire yield of varieties tested in Monroe County in 193S and 1939. 
The varieties have been arranged in groups of similar maturity and listed, within 
each group, in order of yield. 


(-’oni Varietj’^ 

Bushels of Grain per Acre 

1938 

1939 

Average 

Mlchijran Hybrid 121S .... .... 

61.7 

57.1 

59.4 

Pickett Yellow Dent (O. P,)* 

55.6 

53.8 

54.7 

Kinrscrost Hybrid F. K . . , . 

Ohio Hybrid K.23 ... ... 

67.6 

67.0 

74.7 

72.9 

'71.1 

70.4 

Wisconsin Hybrid 625 ... 

Iowa Hybrid 031 

Wisconsin Hybrid 606 .... 

DeKslb If yhrid 202 .... 

Duncan Y’ellow Dent (O. P.)*. . , 

65.0 

76.9 

70.3 

75.4 

62.5 
66.0 
60.1 

59.3 

68.6 

63 7 

62 9 

67.4 
65.6 
65.3 

61.5 

Wisconsin Hybrid 670. ... 

47.1 

72.5 

59.8 

Pionew Hybrid 322 ... 

02,8 

77.3 

85,1 

Funk Hybrid G-8 

Wisconsin Hybrid 676 

lowealth Hybrid 100 i 

Kingserost Hybrid F. B . . . 

82.4 

85.4 

83.0 

73.3 

76.4 

74.9 

66.5 

79.1 

72.8 

60.6 


70.4 

1 

Pflster Hybrid 366 

Pioneer Hybrid 349 

Pflster Hylbrld 368 

90.7 

76.0 

83.4 

87.1 

74.4 

80.8 

77.8 

77.1 

77.5 

Wisconsin Hybrid 606 

Funk Hybrid G-27 

75,7 

77.5 

76.6 

68.8 

81.6 

75.2 

Michigan Hybrid 861 

61,7 

65.0 

63.4 

Indiana Hybrid 416 

Pflster Hyorld 266 

86.1 

81.2 

83.7 

82.4 

77.7 

80,0 


'i'Opeiii-poUlnaied varieties. 
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Mimroe Trials 

The tests in Monroe County were conducted on the Monroe County 
Farm. From the standpoint of both soil and climate this is representa- 
tive of Michigan's best corn growing conditions. The grain yield of 
all corns which were in the Monroe trials in both 1938 and 1939 are 
reported in Table 1. Michigan 1218 and Pickett corn, a standard W^n- 
pollinated variety, are earlier than is necessary for this location. They 
do not use all of the available growing season and consequently have 
been relatively low in yield in southern Michigan trials. 

The corns which make up the second group in this table should 
prove widely dependable from the ripening standpoint under conditions 
comparable to those of the Monroe trials since Duncan corn, which is 
in this maturity class, has a long record of dependability in southern 
Michigan. In fact, many farms throughout this area can grow corn a 
little later than the Duncan variety in most seasons. Very productive 
hybrids answering this description are found in the third group. 

From the comparative yields obtained there seems to be no ad- 
vantage in planting in Michigan anything later than the hybrids in this 
third group. There is the definite disadvantage of experiencing greater 



Pig. 1. Wisconsin Hybrid No. 645. 
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hazards as regards getting the crop ripe should the season prove un- 
favorable. 

St. Joaepli Trials 

The St. Joseph County trials in 1938 and 1939 were planted on the 
farm of Robert Robinson near Mendon under excellent soil and cul- 
tural conditions. In 1939 more than 40 hybrids were in the maturity 
trials at East Lansing and in St. Joseph and Monroe counties. As an 
average, it required exactly the same number of days from date of 
planting until the grain was down to 40% moisture in the fall in St. 
Joseph County as in Monroe County and in both cases this was nine 
days less than the average requirement for the same hybrids planted 
on essentially the same date at East Lansing. 

The general conclusions to be drawn from the St. Joseph County 
trials are therefore similar to those previously stated for Monroe. 
Michigan 1218 and Pickett proved too early, the hybrids listed in the 
second and third groups of this trial should prove generally satisfac- 
tory under conditions comparable to those in the trials, and later corns 
again showed no advantage in yield and their planting presents more 
hazards to the grower. 


Table 2. Atrerage yield of ▼arieties letted in St. Jotefdi Coimty in 1938 and 1939. 
The ▼arieliet have b ee n arranged in grou|^t of tnnilar maturity and fitted, uritbin 
each group, in order of yield. 


Corn Variety 

Bushels of Grain per Acre 

1938 

1939 

Ayerage 

Pickett Yellow Dent (0. P.)* 

Midbigan Hybrid 1218 

64.2 

89.0 

71.6 

52,2 

82.0 

67.1 

DeKalb Hybrid 493 

68.6 


87.2 

DeKalb Hybrid 202 

72.4 

101.8 

86.9 

Iowa Hybrid 981 

70.5 

101.6 

86.0 


62.9 

106.6 

84.7 

Wificonsin l^brid 645 

Kingscrost Hybrid P. K 

68.5 

96.4 

82.6 

61.0 

96.9 

79.4 

Wisconsin Hybrid 606 

62.6 

94.4 

73.6 

Duncan Yellow Dent (0. P.)* 

60.6 

96.2 

72.9 

Pioneer Hybrid 322 

Wisconsln^ybrld 680 

75.7 

68.6 

116.9 

107.6 

95.8 

88.1 

Wisconsin Hybrid 676 

Funk Hybrid 0-8 

73.3 

68.9 

100.3 

113.4 

86.8 

86.2 

Kinncrost Hybrid F. B 

National Hybrid 112 i 

62,9 

63.1 

104.8 

104.3 

83.9 

83.7 

IPioneer Hybrid 849 

72.8 

109,7 

91.3 

lowealtb %biid 106 1 

WisconsIxiHybrid 696 1 

Hooslercrost Hybrid 419 

73.1 


91.2 

70.9 

71.4 

106.3 

104.1 

88.1 

87.8 

Funk Hybrid G-27 

64.0 

105.7 

84.9 

Michigan Hybrid 661 

64.7 

95.0 

80.2 

Indiana Hybrid 416 

92.9 

111.6 

102.3 


'KH^nn-polUciated varietiet. 

laf^bun Truk 

The trials in Ii^ham County were conducted on the Michigan State 
College farm at East Lansing. In the Ingham trials Kingscrost D 
a{^)eared to be a little earlier than Michigan 1218 but in the Saginaw 
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T«ble 3. yields of ▼ertelies tested ia Ingiiem County in 1938 (Uid 

The varieties have been arranged in groups of simflar maturity and listed^ within 
each group, in order of yield. 



Bushels of Grain per Acre 

Cora Variety 





1938 

1939 

Average 

Kiiigscrost Hybrid D 

57.2 

68.6 

62.9 

Michigan Hybrid 1218... 

51 4 

73 6 

62.5 

Pickett YeUow Dent (O. P.)* 

45.2 

63.5 

54.4 

M. A. C.YeUowDent(0. P)* . . . ... 

44.0 

67.5 

55.8 

Wisconsin Hybrid 531 

53.3 

76.4 

64.4 

Pioneer Hybrid 855 

51.8 

76.1 

63.5 

Wisconsin Hybrid 525 

53.4 

64.3 

58.9 

Wisconsin Hybrid 645. . 

Iowa Hybrid 931 

59.8 
69.6 1 

78.8 

67.0 

69.3 

68.3 

Wisconsin Hybrid 625. . . ... 

53.0 

76.8 

64.4 

Wisconsin Hybrid 606 .... 

Kingscrost Hybrid F. K . . . 

53.6 

73.0 

63.3 

56.3 

69.3 

62.8 

loweaith Hybrid 95 ... 

Ohio Hybrid K.23 

48.0 

77.1 

62.6 

50.8 

71.5 

61.2 

Wisconsin Hybrid 670. ... 

51.4 

68.0 

59.7 

Duncan Yellow Dent* ... 

53.3 

57.9 

55,6 

Funk Hybrid G-7 

Pioneer Hybrid 322 

68.8 

74.4 

71.6 

57.4 

76.3 

66.9 

Pioneer Hybrid 349 

Michigan Hybrid 561 

66.9 

72.9 

69.9 

60.9 

64.4 

62.7 


^Open-pollinated varieties. 


trials there apparently was no difference. Pickett corn has proved 
widely adapted throughout central Michigan and, since Michigan 1218 
is of identical maturity, it can be grown advantageously in the same 
territory. 

A rather wide range of corn growing conditions is presented in 
central Michigan. In some locations and in favorable seasons corns 
as late as the Duncan variety can be matured and in this group Wis- 
consin 645 and Iowa 931 have the best record in these trials. Inter- 
mediate between Duncan and Pickett in maturity is a group which 
includes Wisconsin 531, Pioneer 355 and Wisconsin 525 with Wisconsin 
525 showing to disadvantage in 1939. Wisconsin 525 also yielded less 
than Wisconsin 531 in both the Saginaw and Huron County trials. 

The authors believe that in normal seasons central Michigan corn 
growers should not choose hybrids any later than Wisconsin 531 for 
grain production and in the northern sections of central Michigan or 
on the lighter soils corns as early as Michigan 1218 are preferable. 

Saginaw Trials 

The Saginaw County trials were conducted on the farm of Herbert 
Schmeige, Chesaning, Mich. Twenty-three lines tested in both Sag- 
inaw and Ingham counties matured fully as rapidly in the Saginaw 
trials as they did at East Lansing. Pickett corn has been generally 
accepted throughout this territory as regards its ripening character- 
istics. For those who prefer and who normally can ripen a variety 
slightly later, Wisconsin 531 appears to be satisfactory. Wisconsin 
456 has proved no more productive than open-pollinated corn and has 
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Fig. 2. Michigan Hybrid No. 1218. 


Table 4. Average yield of varieties tested in Saginaw County in 1938 and 1939. 
The varieties have been arranged in groups of similar maturity and listedt wiUiin 
each group* in order of yield. 


Bushels of Grain per Aero 


Ktngscroat Hybrid D . . . . 
Wisconsin Hybrid 404. . , 

Michigan Hybrid 1218 . . 
Pickett Yellow Dent (O. 

Wisconsin Hybrid 681 .. . 
Wisconsin Hybrid 585. . , 
Wisconsin ^brid 456. . . 

Wisconsin Hybrid 670. . . 
Duncan Yellow Dent (O, 


Com Variety 


1938 

1939 

Average 

71.5 

58.2 

64.9 

59.7 

54.8 

57.3 

65.2 

61.2 

68.2 

61.7 

57.8 

59.8 

77.4 

59.1 

68.8 

70.0 

59.3 

64.7 

64.8 

53.4 

59.1 

79.7 

64.1 

71,9 

70.8 

60.8 

65.6 


*Open»polllnated varieties. 
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given no indication of special value in this state. Wisconsin 570 and 
Duncan corns are norpially later than is desirable in this section of 
Michigan. 

As stated previously, the seasons of 1938 and 1939 presented un- 
usually favorable conditions for ripening corn in Michigan. These 
conditions have been advantageous for the later maturing corns. This 
is illustrated in Table 5 taken from Saginaw Ojunt^ data' covering 
four years rather than only the last two years. In 1938 and 1939 Wis- 
consin 570, a hybrid rather late for Saginaw, out-yielded Michigan 
1218. However, in the less favorable seasons of 1935 and 1936 this 
later corn failed by a large margin to approach Michigan 1218 and was 
even considerably less productive than Pickett, an open-pollinated 
variety. 


TaU* S. A fonr-ywur comaariton of two adiv^od and oaa lata corn 
in Saginaw County. 


Year of Trial 

Michigan 1318 
(adapted) 

Pickett 

(adapted) 

Wieconain 570 
Cate) 

1986 

64,5 bu. 
65.9 bu. 

65.2 bu. 

61.2 bu. 

52.6 bu. 
51.2 bu. 

61.7 bu. 

57.8 bu. 

43.2 bu. 

41.0 bu. 
79.7 bu. 

64.1 bu. 

1986 

1938 

1939 



Table 6 is presented to give a three-year comparison between two 
adapted hybrids and Pickett, an open-pollinated variety of similar 
maturity. 


Table S. A tbrae-yoar eompariton in Saginaw County of two hybrids 
stnd one open-poBbiated com of similar adaptation. 


Year of Trial 

Michigan 1218 

Kingecrost D 

Pickett 

1937 

79.0 bu. 

73.5 bu. 

62.8 bu. 

1988 

65.2 bu. 

71.5 bu. 

61.7 bu. 

1939 ..a 

61.2 bu. 

58.2 bu. 

57.8 bu. 


Average 

68.5 bu. 

67.7 bu. 

60.6 bu. 



Huron Trials 

In Huron County excellent conditions were provided for the hybrid 
corn trials on the farm of Herbert Gettel, near Pigeon. However, in 
1939 yields were materially reduced on all varieties by a severe local 
hail storm in ISte Jfuly. 

An earlier corn is required in Huron County than in either Saginaw 
or Ingham. Twenty hybrids required an average of nine days longer 
to reach 40% grain moisture than were required for the same hybrids 
at East Lansing in 1939. Michigan 1218 has consistently matured in the 
Huron County trials ever since 1935 but any corn later than Michigan 
1218 or Pickett can hardly be considered dependable that far north. 
In fact, earlier rather than later hybrids should be considered by the 
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T«ll» 7* Atmmgm yiM of tMtodl ia Huron Counljr in 1138 und 1898. 

TImi vufioliot lum hmmk nrruafod in ipmqis of sfanUnr nmtinity and Ibtod* uritiiin 
oneii gro uy ^ in order el yield. 


Budids of Grain per Acre 


Com Variety 





1038 

1039 

Average 

Minnesota Hybrid 402 

61.7 

35.3 

48.5 

WlMonsIn No. as (O. P.)* 

56.5 

36.9 

46.7 

Wisconsin Hybrid 355 

Wisconsin Hybrid 404 

68.5 

34.8 

51.7 

64.5 

37.0 

50.8 

PicKtl Yellow Dent (O. P.3* 

M. A. C. Yrilow Dent (O. P.)* 

77.1 

60.5 

39.2 

36.8 

58.2 

53.2 

61.4 

39.3 

50.4 

OoldooGtow (0. P.)* 

52.5 

29.5 

41.0 

’Hisoonsln Hybrid 631 

74.7 

41.2 

58.0 

Wisconsin Hybrid 526 

Wisconsin Hybrid 456 

69.7 

40.0 

54.9 

65.6 

30.4 

52.5 


*Opea-pollinated varieties. 


average corn grower of that locality. As an average for 1938-39, no 
variety tested has out-yielded Michigan 1218 in the Huron County trials. 

Wexford and Otsego Trials 

To a considerable extent, the trials in Wexford County on the farm 
of William Franke, Tustin, Mich., and in Otsego County on the Wm 
of Tom Millbocher, Johannesburg, Mich., have indicated the same con- 
clusions. In the earliest groups, Minnesota 402, a mixed yellow and 
white hybrid, has led the trials not only as an average for 1938 and 
1939 but ever since the trials were started in 1935. Kingscrost E is a 
good early yellow hybrid of essentially the same yield and maturity 
as Minnesota 402. A group of Wisconsin hybrids, mostly numbered in 
the 300 series, have demonstrated excellent upstanding stalks but no 
marked difference in yield from that of Minnesota 402. All of them 

Tabid 8w Average yield of varietiet tested in Wexford County in 1938 and 1938. 
Tbe varietiet have boM arranged in groups of similar maturity and Usted, vrithin 
each group, in order of yield. 


1 

Bushels of Grain per Acre 


v./ora variety 

1938 

1039 

1 

Average 

! 

Minnesota Hybrid 402 

Kininarost Hybrid E 

Northwestexn Dent 

19.2 

60.0 

39.6 

22.4 

17.8 

65.1 

50.8 

38.8 

34.1 

Wisconsin Hybrid 404 

24.6 

60.9 

42.7 

Wisconsin Hybrid 325 

25.8 

59.1 


Wisconsin Hybrid 350 

Wisconsin Hybrid 340 

27.0 

21.3 

55.1 

58.4 

41.1 

39.9 


25.5 

16.2 

60.7 

67.0 

43.1 

36.6 


vartottaa 
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Table 9. Average yield of varieties testcMl in Otsego County in 19M and 1939. 
The varieties have been arranged in groups of similar maturity and listed, within 
each group, in order of yield. 


Bushels of Grain per Acre 


Corn Variety 


Minnesota Hybrid 402 

Wisconsin No. 25 (O. P.)* 

Kingscrost Hybrid E 

Northwestern Dent (O. P.)* 

Wisconsin Hybrid 325 

Wisconsin Hybrid 355. . . 

Wisconsin Hybrid 340 

Wisconsin Hybrid 350 

Wisconsin Hybrid 404 



1938 

1939 

Average 


34 4 

46 7 

40.6 


29 9 

48.7 

39 3 


2«.6 

46.3 

36 5 


25 8 

34.6 

30 2 


44.7 

47.8 

46 3 


34.9 

51 9 

43 4 


34 9 

45 8 

40 4 


28 9 

47 4 

38 2 


27 5 

47.5 

37.5 


♦Open-pollinated varieties. 


are somewhat later than Minnesota 402 and are unlikely to nialiire 
fully at the locations of these trials. They may have a place in more 
favorable corn growing locations of northern Michigan. Wisconsin 
325 appears to be at least fully equal to any in this group which have 
been tested for more than one year. 

Tables 10 and 11 are given to show the records of Minnesota 402 
and Kingscrost E compared with open-pollinated corn in Wexford 
and Otsego counties over a longer period of years. 


Table 10. Yields of corn varieties which have been in 
Wexford County trials four years. 


Years Tested 

Kingscrost E 

Minnesota 402 

Wisconsin 350 

Northwestern 

Dent 

1936 

22.3 bu. 

19 7 bu. 

15 7 bu. 

17.9 bu. 

1937 

48.9 Im. 

47.3 bu. 

37 6 bu. 

36.1 bu 

1938 

22.4 bii. 

19.2 bu. 

27.0 bu. 

17.3 bu. 

1939 

55.1 bu. 

60 0 bu. 

55.1 bu. 

50.8 bu. 

Average 

37.2 bu. 

36.6 bu. 

33.9 bu. 

30.5 bu. 


Table 11. Yields of com varieties which have been in 
Otsego County trials four years. 


Years Tested 

Minnesota 402 

Wisconsin 
No. 25 (O.P.) 

Kingscrost E 

Northwestern 

Dent 

193fi 

38.5 bu. 

45.5 bu. 

36.3 bu. 

28.3 bu. 

1937 . . 

58 8 bu. 

48.5 bu. 

47.5 bu. 

43.1 bu. 

193g 

34.4 bu. 

29.9 bu. 

26.6 bu. 

25.8 bu. 

1939]; 

46.7 bu. 

48.7 bu. 

46.3 bu. 

34.6 bu. 

Average 

44.6 bu. 

43 2 bu. 

39.2 bu. 

33.0 bu. 
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Fig. 3. Minnesota Hybrid No. 402. 


Safeguarding Hybrid Seed Purchasers 

The following provisions of the Michigan seed law, administered 
by the State Department of Agriculture, are designed to help safe- 
guard the interests of purchasers of hybrid seed. 

“Section 13, P. A. 34, 1937. HYBRID SEED CORN. The use of the term 
“Hybrid” in connection with seed corn offered or exposed for sale shall be 
restricted to first-generation stock of a cross, the parentage of which involves 
one or more inbreds. 

“In addition to the labeling requirements specified in section two, of this Act, 
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every lot, package, parcel or bag of seed corn sold as hybrid seed shall have 
plainly written or printed on the tag or label, in the English language, the name 
or number by which the hybrid is designated. 

“The vendor of the seed shall be responsible for there being on file with the 
Commissioner of Agriculture, a statement giving the pedigree of the hybrid and 
the name of the breeder who developed each inbred line involved in the cross.” 

Second'generation seed, even though the cross may have been ex- 
cellent in the first generation, is decidedly inferior and should be 
avoided. Also, in making a first-generation cross, very thorough and 
complete detasselling of the seed-bearing line must be practiced. Fi- 
nally hybrid seed, as well as other corn, must be carefully dried and 
handled in storage to insure strong healthy germination. To insure a 
high standard of excellence in all these particulars the Michigan Crop 
Improvement Association certifies the seed of certain hybrid varieties 
basing this certification on inspection of both the growing crop, while 
it is being detasselled, and the final shelled and graded seed. 

The following hybrids have proved their merit for certain sections 
of Michigan, the Michigan State College has parent stock for con- 
trolled distribution, and seed certified by the Michigan Cr6p Improve- 
ment Association is available for planting in 1940. 

Minnesota 402: A yellow and white, early hybrid developed by the 
Minnesota Agricultural Experiment Station. As yet it has not been 
surpassed in yield in northern Michigan trials. 

Michigan 1218: A medium early hybrid developed by the Michigan 
Experiment Station. It matures regularly as far north as Huron County. 
Michigan 1218 has an unusually high shelling percentage with a com- 
paratively slender cob; hence its stalks, while stiff er than those of 
most open-pollinated corn, are surpassed in stiffness by some other 
good hybrids. A§ yet the authors have not found hybrids of compar- 
able maturity which surpass this line in yield of grain. 

Wisconsin 606: This hybrid is comparable with the old Duncan 
open-pollinated variety in yield and maturity but markedly superior 
to Duncan and other open-pollinated varieties in stiffness of stalks and 
vigor of root growth. It was developed by the Wisconsin Agricultural 
Experiment Station. 

Wisconsin 645; This hybrid, also developed by the Wisconsin Sta- 
tion, was formerly listed as being slightly later than Wisconsin 606. 
Additional maturit)j/ records and the experience of Michigan growers 
have indicated that this hybrid is no later than Wisconsin 606, is equal 
to it in stiffness of stalk, and probably somewhat superior in yield. 

Michigan 561: This Michigan hybrid has been surpassed by several 
of more recent development in yield and quality of grain but it re- 
mains one of the best for silage as far north as Huron County. 
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CAUSES FOR COW REMOVALS IN MICHIGAN HERDS UNDER 
TEST IN DAIRY HERD IMPROVEMENT ASSOCIATIONS 


C. HALTZEU 

SacTiOK or Dairy Hosbahdry 

In 1850 there were about 100,000 cows kept for milk producing 
purposes in Michigan. The business of dairying revolved largely around 
a family cow and a home dairy trade. Cows calved in the spring, gave a 
small volume of milk for a short time during the pasture season and 
rested. The principal dairy products produced at that time were butter 
and cheese made largely on the farm. Cows according to the 14th 
U. S. Census produced annually about 1,400 pounds milk or about 60 
pounds of butterfat. 

Michigan dairymen now keep approximately 905,000 cows on 160,- 
000 farms (1). The business of dairying today is largely commercial- 
ized, for over 80 per cent of the milk produced is either utilized as milk 
or butterfat (2) off the farm and processed commercially. The average 
yield of all Michigan cows is about 4,800 pounds milk and 190 pounds 
butterfat annually. The product of the farm dairy herd accounts for 
about 40 per cent of the total cash income of Michigan farmers (9). 

The continuation of this favorable source of cash income by Mich- 
igan farmers depends largely on the quality of the dairy inheritance 
used by farmers, the rate of reproduction and the healthfulness of all 
Michigan cattle. 

Records from Michigan dairy herd improvement associations show 
that the causes for removing cows are numerous and serious. The most 
common causes reported by the cow tester each month to the dairy 
extension office, Michigan State College, include ; Group A — low pro- 
duction, udder trouble, sterility. Bang's disease, old age, bloat, other 
reasons ; Group B — sold for dairy purposes. 

Dairymen are probably not aware of the seriousness of the cow 
losses suffered because a record of the removals in many herds have 
neither been kept nor analyzed. 

Cow testers visit the same 24- to 26-herd owners twelve times a 
year at monthly intervals, keeping milk production and feed cost data. 
The owners are supplied appropriate books and forms on Avhich the 
supplemental data about cow losses are systematically recorded and 
reported. The cow testers began gathering the data first in 1931 and 
six years’ data are now available. 

The average number of cows under test varied slightly each month 
during the years reported, owing to new herds beginning or dis- 
continuing the test, thereby causing a variable number of cows reported 
each month. This variable number of cows reported monthly was 
averaged for the year. 

Cows removed because of low production were cows which the 
cow tester and the dairyman concluded to be unworthy breeding ani- 
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mals (either grade or registered animals) and unprofitable dairy cows, 
(those w^hich would not make 250 or more pounds of butterfat yearly). 
The average fat production of all cow'S under test in Michigan Dairy 
Herd Improvement Associations since 1932 has been 330 pounds but- 
terfat. 

Udder trouble usually meant a condition of the udder which the 
owner deemed serious enough to cause him to remove the cow perma- 
nently. The owner no doubt concluded that he should neither (a) keep 
the cow any longer for breeding purposes, (b) sell the cow’s product, 
nor (c) take the risk of spreading disease from the infected animal. 

Cows removed because of sterility were those which had failed to 
conceive after being bred repeatedly and which no longer produced 
a large quantity of milk. They were cows which the owner concluded 
probably would not become fecund again. The majority of such cows 
were not examined by a veterinarian, although the dairymen included 
in this study, in many instances, are well versed in their profession and 
in some instances had benefit of regular veterinary service. 

Removals because of Bang’s disease included the positive Bang cows 
which had been tested in the federally conducted state Bang’s test, 
and also actively aborting cows. 

Cows which died were animals which were found dead or died sud- 
denly from both natural and unnatural causes or “hardware” disease. 

Old age was defined as to aged condition of the animal when de- 
sirable milk production and reproduction ceased. 

Bloat when undiscovered soon enough causes death and included 
all such cows which died from this condition. 

“Other reasons” was defined to include all other odd or infrequent 
causes for cows to be removed from the milking herd. It included 
cows struck by lightning and T. B. reactors, poisoned, hit by train 
or by auto, broken leg, and other numerous possible causes. 

The causes in Group A generally resulted in a definite economic 
loss, either wholly or partially to the dairyman. 

Cows were also lost by or removed from dairy herds when they 


Table 1. Total cows under test and removal causes. 



1931-32 

1934-35 

1935-36 

1936-37 




Average No. Cows under Test 



1 





during year 

6,894 

12,450 

15,. 526 

20,403 

24,062 

25,923 

105,258 

Total Cows Removed .... 

1,202 

1,563 

3,762 

5,600 


7,094 

25,449 

Per cent Cows Removed . . (%) 

17 4| 

12 5 

24.1 

27 4 

1 


26.8 

24.1 

Removal Causes: 








Group A — Low Production .... 

642 

553 

1,380 

2,406 

2,524 

2,946 

10,451 

Udder trouble 

104 

> 68 

221 

677 

654 

762 

2,486 

Sterility 

Bang’s 

Died 

94 

71 

201 

278 

304 

402 

1,350 

91 

297 

536 

391 

570 

549 

2,434 

37 

65 

153 

303 

362 

367 

1,287 

Old Age 

52 

49 

84 

130 

145 

164 

624 

Bloat 


21 

39 

25 

32 

23 

140 

other reasons 

1 29 

193 

287 

227 

203 

297 

1,236 

Group B — Dairy purposes 

153 

246 

861 

1,163 

1,434 

1,584 

5,441 
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were sold for dairy purposes as desirable breeding and milk producing 
cows. Such cows — Group B — were usually sold for gain and economic 
advantage by the herd owner. 

Table 1 reveals that a total of 105,258 cows were included in this 
6-year study. Since so many of the same herds were under test con- 
tinuously, it would mean that the majority of the cows were reported 
several times, representing several years for each animal. 


Grand Rapids 

Central 

Southeast ///// 
Thumb XXX 
Saginaw ooooo 
S, Central (left blank) 
Southwest 
U. P. (left blank) 



Fig. 1. Map showing counties included in districts. 


150 


MICHIGAN QUARTERLY BULLETIN 


Figures in this table also disclose that 25,449 cows were removed 
during the 6 years, or 24 per cent of the total. For the cows included 
in Group A, the removal rate was 19 per cent or 20,008 cows removed 
of 105,258 reported. 

The figures indicate that many of the cows removed on the aver- 
age never reached maturity, which in dairy cows is about 7 years. A 
study of the figures reveals that the average milk producing life of a 
Michigan D. H. 1. A. cow, if all factors are included, is about 3.7 to 4 
years (10). These data would indicate that a dairyman might expect 
a cow freshening at two years to be all through as an economical milk 
producer when six years old. The data indicate that a dairyman must 
plan to reproduce his herd promptly because at 3.7 years, lifetime 
expectancy of usefulness, only 1.85 years arc probable as a source of 
supply for each heifer and bull calf. Since the heifers are the source 
of supply for future milk cows, the margin for replacement is com- 
paratively narrow, especially if the calving interval is more than 12 
months and if only a low calf loss of 10 per cent is experienced annually. 

A further analysis of the removal factors according to geographic 
location in the state has been prepared in TaWe 2. This table covers 
the last two and one-half years (from June 1937 to December 1939) 
of the data in Table 1. It shows the removals which occurred by 
districts. 

Table 2 shows the same data by percentages. It is evident that the 
percentage removed because of low production varies from the high 
in the Upper Peninsula with 67 per cent to tlie low in the Central 
district with 48.8 per cent. The Thumb district with 56 per cent. South- 
west with 54 per cent, and Saginaw area with 53.5 per cent also showed 
above average for the state removals owing to that cause. 


Table 2. Removal causes by districts for 2H years, June 1957 to December 1939. 


Districts 

Grand 

Rapids 

Central 

i 

South- 

east 

Thumb 

Sagi- 

naw 

South 

(’.entrul 

South- 

west 

U. P. 

Total 

Low production 

683 

729' 

1,094 

1 .052 

903 

776 

7.34 

669 

6,640 

Udder trouble 

229 

272 

302 

237 

219 

225 


95 

1,736 

Sterility 

139 

121 

151 

93 

102 

121 

83 

37 

847 

Bang’s 

92 

127 

34i 

186 

149 

189 

144 

64 

1,296 

Old age 

42 

42 

.57 

56 

53 

31 

46 

30 

366 

Died 

97 

121 

161 

1.39 

125 

83 

113 

60 

888 

Bloat 

8 

8 

13 

22 

11 

7 

1 

8 

78 

Other reason 

74 

71 

» 74 

85 

125 

68 

85 

41 

623 

Dairy purposes 

610 

500 

366 

535 

439 

251 

610 

273 

3,584 

Total 

1,974 

1,991 

2.562 

2,404 

2,126 

1 ,751 

1,973 

1,276 

16,067 

Group A totals 

1,364 

1,491 

2,196 

1,869 

1,687 

1,500 

1,361 

1,003 

12,473 


The combined percentages of removals because of udder trouble, 
sterility and Bang’s were smallest in the Upper Peninsula with 19.5 per 
cent or about 50 per cent of the highest reporting districts. Southeast 
with 36.6 per cent, and South-central with 35.7 per cent. 

Removals due to bloat were least in the Southwestern district with 
only one animal reported. On the other hand, the Thumb district showed 
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Table 3. Removal causes by percentage for group A, by districts 
according to Table 2. 


Districts 

Grand 

Rapids 

Central 

South- 

east 

Thumb 

Sagi- 

naw 

South 

Central 

South- 

west 

U, P. 

Low productioD 

60.7 

48.8 

50 0 

56 0 

53 5 

61.7 


67.0 

Udder trouble 

16.7 

18 2 

14 0 

13 0 

13.0 


11.5 

0.6 

Sterility 1 

10.2 

8 1 

7.0 

5.0 

6.0 

8.1 

6.0 

3.6 

Bang’s 

6 7 

8.6 

15.6 
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Other reason 

4.5| 

1 

4.7 

3.3 

4 8 

7.4 

4 5 
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22 animals lost, a removal rate twice larger than most other sections 
of the state. 

The map shows the counties included in each district named in 
Tables 2 and 3. By expressing in percentages the removal causes 
experienced in Group A, these data show that 52 per cent of the re- 
movals were due to low production, Table 4. 


Table 4. Showing total removal causes by percentage in 
groups A and B and group A alone. 
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1931-32 

1934-35 

1935-30 

1936-37 

1937-38 

1938-39 
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Av number cows under te.st . 

6.894 

12,450 

15,526 

20,403 

24,062 

25,923 


Total cows removed from CJroup.s 
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A and H 

1 ,202 

1.563 

3,762 

5,600 

6,228 

7,094 


Per cent removed 

17.4 

1 12 5 

24 

27 4 

25 9 

27 3 

24 

Total cows removed, Group A 

1 ,049 

1,317 

1 2,901 

4,437 

4,794 

5,510 

19 

Per cent removed . 

15 2 

10 6 

1 18 7 

21 7 

19 9 

21 2 


Per cent removals by cause ba.se<i 
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Low production 

61 

42 

47 

56 

53 

54 

52 

Udder trouble 

10 

5 

8 

15 

14 

14 

11 

Sterility 



9 

5 

7 

6 

6 

7 

7 

9 

3 

23 

5 

18 

5 

9 

1 6.5 

12 

7 

10 

6 

13 

5 

Old age... . 

5 

3 

3 

1 ‘7 

3 

3 

3 

Bloat 


2 

2 

' “.5 

1 

5 

1 

Other reasons 

'3 

15 

10 

5 

4 

5 
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Losses of cows ascribed to death, old age, bloat, and other reasons 
probably cannot be reduced because they are largely natural and 
unavoidable. 

Losses due to udder trouble, sterility and Bang’s disease amounted 
to 31 per cent and may lend themselves to reduction or may be pre- 
vented. The sum of those causes, however, does not account for as 
many removals as are experienced by the dairymen from low production. 
The data show definitely that the majority of the losses in six years 
in those herds were due to low production. During the six years, 
10,451 cows of 20,008 cows lost or 52 per cent of the removals were 
due to low production. 
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Reducing Removak Due to Low Production 

The following suggested measures are made to help dairymen re- 
duce the removals due to low production. They may help a dairyman 
save time, effort and money in maintaining a smaller number of un- 
profitable cows. 

Selection of Sires — Dairymen should strive to select more sires by 
progeny test and cooperate to use them more effectively. Sires and 
sons of sires proved to have desirable milk and butterfat percentage 
test in the progeny in the standard ear tagging 305-day dairy record 
project now in use nationally are listed annually in official publications 
from the United States Department of Agriculture (3). These publica- 
tions should be considered by dairymen as a means to assist in promot- 
ing better inheritance. Selecting sires on the basis of dam and daughter 
comparisons will reveal to the dairyman the probable productiveness 
in milk and percentage test of the progeny of sons of such sires. Select- 
ing sires on a basis of high consistent production in the majority of his 
sisters is a much more desirable method than basing the selection of 
the sire on either type alone or the size of a single record of the dam. 
If the proved sire known for his consistently good performance in all 
of his daughters is available in a dairy herd improvement association 
or other production testing group of dairymen, dairymen should co- 
operate within a breed to use such a sire in properly organized artificial 
insemination circuits. If such a sire is not available then dairymen 
should seek out his sons because they carry tht same general genetic 
makeup as his daughters which have proved themselves under a herd 
testing project. 

Selection of Females— More care in selecting healthy acceptable 
type and productive dams — at least equal to the breed average in milk 
and butterfat percentage test — is needed. Breeding from cows which 
display physical weaknesses and with low milk and butterfat inherit- 
ance, even though registered, is likely to prove disastrous and expensive. 

Improved Pastures and Better Quality of Roughage — ^The use of 

better quality roughage — both pasture and alfalfa hay — will improve 
the health and the productiveness of the animal and increase the 
profits. Roughages are the natural feed for cows (5). Feeding larger 
amounts of better quality hay (6) will keep cows in better thrift and 
allow satisfactory milk production. Feeding bonemcal (4) will improve 
herd health and reduce losses. 

Management— Employing good management designed to develop 
prevention rather than cure will prolong the lifetime period of use- 
fulness. Controlling mastitis (7) and employing effective measures for 
Bang's disease control (8) will pay increased net profits by reducing 
cow losses. Milking mastitis cows last and using abundant bedding 
during the winter will reduce losses and improve conditions for dis- 
ease resistance. Greater sanitation will help prevent cow removals. 

In conclusion, these data point out that Michigan farmers have a 
cow replacement problem which is serious. Ways and means employed 
to reduce the removals in volume or to retard the rate of removals 
would effect savings and increase the annual margin of credits per 
cow (9). 
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The rate of removal because of diseases apparently varies in dif- 
ferent districts of the state. Where the concentration of cows is great- 
est and market milk is produced, disease removals are greatest. Losses 
due to inheritance are heavy in all regions and this factor of building 
higher and more consistent production inheritance in all cattle is 
common to every district of the state. 
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REFRIGERATED FOOD LOCKERS IN MICHIGAN 


H. L. SEATON 
Sectiojt of Horticulture 

The rapid expansion of local refrigerated locker plants is one of 
the outstanding recent developments in food storage and distribution. 
A large portion of these plants are of recent construction and provide 
cold storage lockers to individuals for the preservation of meats, poul- 
try, fruits and vegetables. The locker has been described as a safety- 
deposit box kept in a room with a temperature near zero, where the 
family may store frozen foods grotvn at home or purchased at whole- 
sale prices. This movement has spread into Michigan during the last 
two years and it is the purpose of this article to bring to the attention 
of people in this state the present status of the movement, and to 
report the findings of a recent survey of plants located in Michigan. 

Brief History of Locker Plant Development in U. S. 

According to Mann (1) the rise of the locker plant service started 
at Chico, Calif, about 1903. A local ice plant first rented upstairs 
cold-storage space to local merchants for storing eggs, apples, and 
other produce. In 1908 the service was extended to farmers for the 
storage of meat in boxes. Each farmer furnished his own box and the 



154 


MICHIGAN QUARTERLY BULLETIN 


boxes were stacked in a store room. The inconvenience of this ar- 
rangement and occasional loss from pilferage led to covered boxes that 
could be locked which were installed in 1913. The service was further 
expanded in 1917 and special storage rooms were provided. 

In 1917, an ice plant manager in Centralia, Wash., furnished space 
in his cold storage room to some of his friends for the freezing and 
storage of wild game. This method was so successful that the service 
was extended to farmers who wished to store home-killed meats. About 
10 years later at Walla Walla, Wash., a local dairy plant permitted 
farmers to freeze rabbits and other game in the butter storage room 
of the creamery. This proved so popular that the creamery provided 



Fig. 1. Chill room with a refrigerated locker storage plant. 
The warm carcasses are cooled and aged at 33® F. before 
they are cut and wrapped for sharp freezing. 
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Fig. 2. The sharp freeze room is maintained at — 20 to — 25® F. The 
wrapped cuts of meat, packaged fruits, and vegetables are frozen quickly 
on the metal plate freezing units. 


individual lockers for its patrons, who in 1938 numbered about 1,400 
in a city of 16,000 population. 

During the 10 years 1920-29 a limited number of plants were in- 
stalled, but it was not until 1935 that locker plants were introduced 
extensively in the Middle-West, According to Mann (1) in 1938 there 
were 200 plants in Iowa, 200 in Washington, 62 in Minnesota, 41 in 
Wisconsin, and 40 in Illinois. A recent survey in Minnesota (6) reports 
that 3 plants were constructed in 1935, 4 in 1936, 30 in 1937, 60 in 1938 
and 21 in 1939, making a total of 118 plants. The estimated capacity 
of these plants is more than 51,000 lockers or sufficient capacity to 
serve one-fifth of all the farm families of that state. In Wisconsin the 
rise of locker plants started in 1929 and by 1939 a total of 177 plants 
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with a capacity of 27,000 lockers were in operation. Similar data are 
reported from other middle-western states and since 1937 the move- 
ment has spread east of the Mississippi River and into the southern 
states. One of the trade papers (8) estimates that there are now 1,000,- 
000 locker plant patrons in the United States, 

The Lay-Out of a Typical Locker Plant 

The services rendered and the individual plant lay-out varies from 
one plant to another but a typical complete service plant consists of 
four or five main rooms, in each of which a separate service is ren- 
dered. The general plan calls for a chill room where meat is chilled to 
remove all body heat and aged before being cut and frozen. The chill 
room is usually maintained at 32° to 36° F. When the carcasses have 
been chilled and aged for several days they are transferred to a cut- 
ting or processing room where they are cut in roasts, steaks, chops, 
etc. After cutting and wrapping, the individual cuts are placed in the 
sharp freezing room where they are quickly frozen solid at temper- 
atures from — 10° F. to — ^25° F. After freezing for 8 to 10 hours, the 
cuts of meat or the fruits and vegetables are transferred to the in- 
dividual storage lockers located in the locker room where temper- 
atures of 0° F. to 10° F. are maintained. In all plants built during the 
last few years the lockers arc of steel construction and are arranged 
in tiers or banks in the locker room. The tiers are five or six lockers 
high and the lockers next to the floor are drawers equipped with 
rollers so that they can be pulled out conveniently. Each patron has 
a key to his individual locker and the plant operator has a master key 
to all lockers. The lockers vary in size, but the most popular sizes 
are 20 inches wide by 17 inches high and 30 inches deep, in tiers 5 
high; and 20 inches wide by 15 inches high by 30 inches deep, in tiers 
of 6 units high. The capacity of each locker is from 200 to 250 pounds. 

In addition to the rooms already described, most plants have a 
small office and machinery and supply rooms. Many are equipped to 
render lard, blanch vegetables, cure meat, and to perform other serv- 
ices. The lockers are rented on a monthly or yearly basis and small 
charges are made for the various services rendered. 

Report of Michigan Survey 

During the fall of 1939 the writer sent a questionnaire to all Mich- 
igan county agricultural agents. The data here reported were taken 
from the returned questionnaires and from additional information ob- 
tained directly from locker plant operators. 

At present there are 29 r^rigerated locker plants in operation in 
Michigan with a total locker capacity of 7,5(X)-8,000 lockers. At least 
18 of these plants were constructed during 1939. The location of the 
plants is shown in Fig. 4. They are more or less concentrated in the 
central part of the Lower Peninsula with the greatest number in the 
so-called Thumb area. 

The size of the plants, as indicated by their locker capacity, ranges 
from small plants with 25 lockers to one recent installation of 600 
units. Of the 28 plants reporting only two have fewer than 50 lockers, 
six fewer than 150, 22 with from 200 to 500 units, and one plant with 
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Fig. 3. The locker storage room is held at 0° F. The frozen 
products are stored in the individual lockers. 


600 Storage lockers. The average number of lockers for the 28 plants 
is 272 units. 

The rental charges for individual lockers vary widely. In some of 
the older plants where small lockers of wood and hardware cloth con- 
struction prevail, the annual rentals range from $5 to $8 per locker. 
The newer plants equipped with sanitary steel lockers charge from 
$10 to $15 per year, depending on the size and location of the unit. 
Most of the newer plants reported that the average size locker was 
rented for $1 per month, or $10 to $12 per year. In general, the lower 
locker of a tier is of the drawer type and rents for from $1 to $3 a 
year more than the standard type. The average annual rental for the 
25 plants reporting was $11.57, 

Twenty-seven ot the 29” plants were owned and operated by in- 
dependent operators or corporations, while two are owned and oper- 
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ated as cooperatives. Only 10 of the plants are operated as separate 
businesses, while 17 are operated as sidelines to ice manufacturing 
plants, ice cream plants and stores, apple storages, dairies, meat mar- 
kets, and grocery stores. The smallest number of lockers from the 
group of plants operated as separate units was 200 and the largest 
600 units, with an average of 345 lockers for the group. Of the 17 
plants operated as sidelines the smallest installation was 24 units while 
the largest was 380 with the average for this group at 215 units. 

A large portion of the revenue from locker plants comes from 
charges from services rendered other than the rental from service 
lockers. These services are performed by a regularly employed butcher 
and the manager of the plant. A fixed charge, on a per pound basis, 
is made for each of these services. 

All companies reported that they provided chill room services for 
the chilling and aging of meats and all were equipped with sharp 



Fig. 4. Each dot on the map indicates the location of a locker storage plant. 
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freezing rooms and storage lockers. Twenty-four of the plants cut 
and wrap meat for their patrons and 23 grind meat and sausage. 
Fifteen are equipped to render lard and 16 smoke and cure hams and 
bacon. Seventeen provide butcher service for their patrons. Some of 
these plants maintain slaughter houses but most of them send the 
butcher to the patron’s farm to perform this service. All but one of 
the 28 plants indicated that they do or intend to quick-freeze fruits 
and vegetables. Whether they are equipped to blanch and package 
those products was not indicated. Most of the plants keep a supjny 
of wrapping papers and containers for resale to patrons. Seventeen of 
the 25 plants reporting, stated that they resold commercially frozen 
products to their patrons. 

It is difficult to predict just how far the locker plant movement 
will expand in Michigan. However, it seems reasonable to expect 
further expansion during the next few years. The freezing and stor- 
age of fruits, vegetables, meats, poultry and other products in refriger- 
ated locker plants involve problems not encountered in the older and 
more familiar processes of food preservation. Several divisions of the 
Michigan Agricultural Experiment Station are now actively engaged in 
investigating certain of these ])roblems and during the near future will 
be in a position to make recommendations. Numerous other state and 
federal experiment stations are conducting similar investigations and 
the following list of selected references is given for those interested. 
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SUDAN GRASS SEED PRODUCTION UNDER 
MICHIGAN CONDITIONS 


C. R. MEQEE 

FiBM_CBO»S_8*OTIO(I 


Occasionally Michigan farmers become interested in the produc- 
tion of Sudan grass seed and request information concerning the best 
methods to follow. One of the first questions usually asked concerns 
the methods of planting. 

Sudan grass seed was planted on the Farm Crops farm at East 
Lansing on May 20 using six different distances of spacing of the 
rows. The first method consisted of drilling the seed with the disk 
grass and clover seed drill, spacing the rows 4 inches apart- In the 
second method, the grain drill was used, all holes open, and the rows 
were spaced 7 inches apart. The third method consisted of plugging 
every other hole and spacing the rows 14 inches apart. In the fourth 
method, the holes were so plugged that the rows* were 21 inches apart; 
in the fifth the holes were 28 inches, and in the sixth, 35 inches apart. 
The grain drill was set to sow at the rate of 2 pecks of wheat per 
acre, which in this case delivered 23 pounds of Sudan grass seed per 
acre, in case of the rows being 7 inches apart. A relatively smaller 
amount of seed was sown when the rows were 14, 21, 28 and 35 inches 
apart. The highest yield of seed was obtained from the area where the 
rows were 7 inches apart. Results of the various spacings are shown in 
the following table : 


Table 1. Yields of Sudan grass seed obtained per acre when the 
rows varied in vridth from 4 to 35 inches. 


Width of Row 

Yield of Seed 

(inches) 

(pounds per acre) 

4 

596 

7 

780 

14 

553 

21 

429 

28 

357 

35 

448 




The weed problem was rather serious in the 14- and 21-inch rows, 
and not absent in the 28- and 35-inch rows, even though cultivation 
was practiced. No difficulty was experienced with weeds in the 7-inch 
rows. The growth of the stems was not so rank and coarse in the 
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7-inch rows as those spaced more widely apart, and this facilitated 
harvesting with the grain binder and also made threshing easier. 

A planting was made to determine the influence of the amount of 
the Sudan grass seed sown per acre upon the yield of seed obtained 
when the rows were spaced 7 inches apart. The results of the various 
rates are shown in the following table: 


Tabla 2. Tk« mfluence of the amount of Sudan graat Med eoem per acre upon the 
yield of seed obtained when sown in drill rows seven inches apiu^ 


Pounds of Sudan Grass Seed Sown per Acre 

Yield of Seed 
(pounds per acre) 

5 

549 

10 .... 

603 

IS ... 

585 

20 

750 

25 .... 

786 

35... . . 

794 

45.. 

768 


The yield of Sudan grass seed did not increase significantly above 
the 20-pound per acre rate. Approximately 20 or 25 pounds of seed per 
acre would appear to be entirely sufficient. 

Under Michigan conditions, sowing Sudan grass seed in 7-inch drill 
rows at from 20 to 25 pounds of seed per acre produced the maximum 
amount of seed, gave less trouble with weeds, required no cultivation 
and produced plants of sufficient fineness so that they could be har- 
vested with the grain binder and threshed with the grain separator. 

Sudan grass should not be stacked until the stems have dried thor- 
oughly because of danger of heating and injury to the viability of the 
seed. The air-blast of the separator must be carefully regulated to 
prevent the blowing of seed into the straw' pile. 

The bulk of Sudan grass seed is grown in the southern Great Plains 
section where w'eather conditions are usually favorable for the pro- 
duction of seed of a bright color. Weather conditions are not always 
so favorable under Michigan conditions; nevertheless there are times 
when the price of Sudan grass seed is relatively high and there is need 
for an additional cash crop, so that the Michigan farmer is justified 
in producing seed of this crop. 
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CHESS OR CHEAT 


HUBERT M. BROWN 
Section or Farm Chops 


Chess or cheat is a winter-annual grass which, when sown in the 
fall or early winter, grows like the fall-sown grain crops, winter barley, 
rye, spelt and wheat. The various environmental conditions which 
cause these grains to go through their developmental processes also 
cause chess to pass through its developmental processes at the same 
time. It is on account of this similarity in life cycle that chess is found 
so frequently in fields of the fall-wsown grains, particularly spelt, win- 
ter barley and wheat, and so seldom found in hay fields or fields of 
spring-sown crops. 

The feeding value of chess hay cut at heading time or slightly 
before heading is similar to that of other native grasses cut at a 
comparable stage of growth. Similarly, the feeding value of the hay 
drops rapidly as the stems become woody and the seed crop nears 
maturity. 

Chess is undesirable in a grain crop because it is a direct competitor 
of the growing grain for whatever plant nutrients and moisture there 
are in the soil, thereby reducing the yield of grain ; and, further, it re- 
duces the quality of the threshed grain. 

Control measures are based on the fact that chess plants develop 
only from chess seed and not from injured seedlings of other species. 
Chess cannot develop from any other kind of seed regardless of how 
that seed has been treated or what has been done to the growing 
plants, either in seedling stage or in later stages. 

These control measures are chiefly of the preventive type and in- 
volve (1) the planting of chess-free seed of the winter grains rye, spelt, 
winter barley, or wheat, (2) the eradication of chess plants through 
the use of hay or spring-sown crops, and (3) the application of chess- 
infested manure only at the proper time in the crop rotation. 

Chess-free seed of the • fall-sown grains may be obtained in two 
ways, if the farm supply has chess in it. Clean seed may be purchased 
or the farm supply may be cleaned. The latter method requires care- 
ful and rigorous cleaning with perhaps two or three runs over the 
fanning mill, using a 9/64 inch round hole bottom screen for barley, rye 
or wheat and a 3/32 x inch bottom screen for spelt. The top screen 
should have round holes and should be 14/64 inch in diameter for rye 
and wheat, 20/64 for barley and 24/64 or 28/64 for spelt. In addition 
to having a clean supply of seed at hand, care should be taken to keep 
the seed chess-free by thoroughly cleaning the sacks and grain drill. 
During or shortly after heading time the following spring, the field 
should be carefully inspected and all chess plants pulled up so that no 
mature seed will be formed to contaminate the harvested grain. At 
harvest and threshing time, thoroughly clean the combine or the binder 
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and separator. As a further precaution, do not use for seed the first 
40-50 bushels of threshed grain. Repeat the thorough cleaning process 
each year, especially if a custom separator or combine is used. 

A field infested with chess may be cleaned by not allowing any 
chess plants to go to seed. This can be done by using hay crops or 
spring-sown annuals for two years and being sure all fence rows are 
kept chess-free. 

If chess-infested manure is added to the field it should be done just 
prior to a spring-sown crop such as corn. Do not apply chess-infested 
manure as a top-dressing on fall-sown grain as mild weather following 
the application may cause the chess seeds to sprout. Later cool weather 
may put these chess seedlings into their dormant stage so that as 
spring opens up they can produce a crop of mature seed. 

To summarize: chess grows only from chess seed. To have grain 
and grain-fields free from chess, plant only chess-free seed, keep chess 
plants from maturing, either by roguing or by cutting, and apply manure 
which contains chess seed fust prior to a spring-sown crop. 


EFFECT OF ALFALFA-BROMEGRASS PASTURE ON THE 
FLAVOR OF MILK WHEN THE COWS ARE 
MILKED THREE TIMES DAILY 


G. M. TROT^T, C\ R. MECiKEfANDlC.I M. HARRISON 
Skctions or Dairy HtrsBANDRY avd Farm Croto 


During August 1930, cows that were milked three times daily and 
pastured on a mixture of alfalfa and smooth bromegrass produced 
milk with a definite objectionable flavor. This was not the case when 
the cows on the same ])astiire were milked twice daily. The bottled 
pasteurized milk from the College Creamery had a flavor which cus- 
tomers described as “barny,’' ‘‘barnyard,'’ “soda," and “washing powder”. 
The customers did not identify it as a “feed” flavor. The milk had a 
decided alkaline, soda-like, or neutralizer taste, which was very offen- 
sive and nauseating, whether drunk cold or at ordinary hike warm 
temperatures. 

Since the day-old milk showed by standard plate method a bac- 
terial count of only 2,950 colonies per ml. and direct microscopic 
examination of 50 fields revealed no bacteria, the milk apparently was 
of high quality from the bacteriological standpoint. 

Because the flavor was evident only in milk from those cows that 
were milked three times daily, it was thought that possibly the man- 
agement practices involving shorter pasturing periods previous to 
milking might have been responsible for the flavor. 

A check-up on the feeding management showed that the only 
change in routine at the time when the flavor was evident had been 
in pastures. Formerly the cows had had access to Sudan pasture and 
then at the time of flavor trouble had been turned to an alfalfa-brome- 
grass pasture in its first productive year. The occurrence of the plants 
was about evenly divided, the alfalfa being about 15 to 18 inches high 
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and the bromegrass on the upland 6 inches in height and on the low- 
land 12 or more inches in height. Muck soil, predominating in the low 
places, seemed unfavorable to alfalfa because of winter-killing or other- 
wise, hence these areas were largely covered with pure bromegrass, 
intermixed with pigweed. Some light showers had brought forth quick 
growth of the bromegrass and the cows were reported to have been 
grazing chiefly on this bromegrass. In fact, the herdsman said that 
at milking time the cows would usually be found grazing on those 
low areas. 

A flavor inspection of the cans of milk revealed that many of them 
were so strongly off-flavored that it was inadvisable to include them 
in the mixed milk to be pasteurized for bottling purpose. Segregation 
of those cans of off-flavored milk from the lot to be pasteurized re- 
sulted in a normal flavor in the pasteurized milk, thus indicating that 
the experienced flavor trouble in the bottled product was in large part 
due to the inclusion of the cans of off-flavored milk. In fact, when all 
the milk from the cows on the alfalfa-bromegrass pasture was mixed 
together and pasteurized, the pasteurized product was again distinctly 
off-flavored. 

Several pasturing trials w^ere therefore run to determine not only 
the specific flavor effect of this type of pasture on the milk but also 
to determine what changes in feeding management were necessary to 
prevent the off-flavors from gaining entrance to the milk, yet retaining 
use of the pasture. In these trials the off-flavors were recorded as 
feed flavor although they sometimes resembled more closely an al- 
kaline flavor. 


G^mparison Between Alfalfa-bromegrass and Sudan Pasture 

The first trial consisted in turning five cows that were being milked 
three times daily to the alfalfa-bromegrass pasture following the morn- 
ing milking. The cows were turned to pasture about six hours prior 
to the next milking period. In addition, four other cows were turned 
simultaneously to a comparatively mature Sudan pasture on which cows 
had yielded milk free of off -odors. Both groups had access to the pas- 
tures up to time of milking. 

Table 1. The intensity of feed flavor in milk from cows psuitured on 
alfalfa-bromegrass suid on Sudsm grass pasture. 


1 . 
2. 
3. 
4 

5 . 

6. 

7. 

8 . 
9. 




Intensity ♦ of Feed Flavor 
as Indicated by 

Judge A 

Judge B 

+ + + 

+ 4- + 

4- 4" 4- 

4*44* 

444 

444 

444 

444 

444 

444 


No. of Cow 


Type of Pasture 


Alfalfa — bromagrass 
Sudan 

Alfalfa — ^bromegrass 
Alfalfa — bromegrass 
Sudan 

Alfalfa — ^bromegrass 
Sudan 

Alfalfa — bromegrass 
Sudan 


+ 4' 4-, very strong feed flavor 
-f -f, distinct feed flavor 
+, slight feed flavor 
no feed flavor 
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Samples of milk from each of the nine cows were taken at time of 
milking, were keyed to disguise identity, and were examined or- 
ganoleptically for flavor by two judges working independently. The 
results are presented in Table 1. 

It was found that the milk from the cows which were on the alfalfa- 
bromegrass pasture had a very strong feed flavor whereas that from 
the cows not on this pasture had no feed flavor. There was perfect 
agreement between the judges in this respect. 


Tlia Effect of Alfalfa-bromegrass Pasture on tlie Flavor of Milk 

In a second pasturing trial, the five cows were turned again to the 
alfalfa-bromegrass pasture following the morning and noon milking, 
but after the night milking were left in the stable. During the grazing 
period between the morning and noon milking, the grazing habits of 
the cows were watched closely to note if they had any preference for 
a particular species of plant or area on which to graze. 

This observation showed (a) that the cows grazed continuously 
after turning to pasture for approximately two hours before notice- 
ably letting up on grazing and (b) that the cows grazed entirely on 
the upland area where the alfalfa and bromegrass plants were esti- 
mated to be about equally divided. No particular preference was noted 
for either plant. Both seemed to be cropped at random to approxi- 
mately the same extent. 

Samples of milk were taken from each cow following each milk- 
ing aftd scored ‘‘blind” for flavor. The intensities of the flavor criticisms 
are given in Table 2, 

The night milk was found to have a more intense off-flavor than 
the noon milk, and the morning milk had no feed flavor. The lack of 
off-flavor in the morning milk may be explained by the fact that by the 
time of milking at least eight hours had elapsed from the time the 
cows had been taken from the pasture. 

Theoretically, the cows had access to the pasture following the 
morning and noon milking for exactly the same length of time. How- 
ever, their grazing habits may have differed sufficiently to account in 
part for the difference noted in the intensity of the flavors of the noon 

TabW 2. The intensity of feed flavor in milk from five cows having access to 
alfalfa-hromegrass pasture prior to the noon and night milking, hut not prior to the 
morning milk^g. 


No. of Cow 

Intensity* of Feed Flavor in the 

i 

Noon 

Milk 


Morning 

Milk 

30 

4-4-4- 

4- 4- 4- 4- 


41 


-f* 


73 

4-4-4- 

4-4-4-4- 


108 

4-4-4- 

4- 4-4-4- 

... 

115 

4-4- 

4444- 







4* 4* 4- +» offensive, natiseating feed flavor, suggestive of soda neutralizer 
4 + +1 very strong feed flavor 
dlstinot feed flavor 
4*, slight feed flavor 
no feed flavor 
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and night milk as noted in Table 2 and subsequent trials. When 
the cows were turned to pasture in the morning they began grazing 
at once as they had been on a dry lot all night and were empty. Fur- 
thermore, the coolness of the morning seemed conducive to grazing. 
When the cows were turned to pasture after the noon milking they 
had been off the pasture not exceeding three to four hours at most and 
were not so empty as in the morning, hence were slow to graze. Also, 
they were turned to pasture during the late heat of the day under 
which conditions they seemed to prefer the shade of a tree rather than 
the open pasture. Grazing during this period came later, when the tem- 
perature was cooler. In fact, when the cows were brought in for the 
night milking, they were generally to be found still grazing. 

Effect of Milking Routine When Cows Milked Three Times 
Daily Were Pastured on Alfalfa-bromegrass 

Cows in this study had access to the alfalfa-bromegrass pasture 
prior to the noon and night milking, but not ])cfore the morning milk- 
ing. As the milk was drawn, it was promptly cooled over a tubular 
cooler. When a can was filled it was set into the cooling room at 
40° F. until delivered to the College Creamery at 7 a. m. Cream sep- 
aration was done in the morning, the morning milk being used while 
yet warm, hence no morning milk was delivered. As the cans were 
filled they were tagged in the order of milking. Samples of each can 
were taken and examined for flavor. The resuhs are given in Table 3. 

Table 3. The intensity of feed flavor on each can of milk from cows on 
alfalfa-bromegrass pasture according to the order of milking. 


1 

Order of Milking 

Cl 0-gal Cans) 

Intensity* of Feed Flavor in the 

Noon Milk 

Night Milk 


Ck)ws milked three times daily 

1st can .... 

■f 4* 4' + 

-}--f 4--f 

2nd can 

-i- 4- 4- 


3rd can ... 

-f 4- 

4- 4- 4- 4- 

4th can .... 

4-4-4- 

-f- -f- 4* 

6th can 

-f- 

4- + 4- 

6th can .... 


4-4-4- 

7th can ...... 

No sample 

4-4- 


(^ows milked twice dally 

iBt can 

No sample 

— 

2nd can ... 

No sample 



-f + + +, offensive, almost nauseating feed flavor, suggestive of soda neutralizer 
4-4-4-, very strong feed flavor 
4- -f, distinct feed flavor 
*f, slight feed flavor 
no feed flavor 

These examinations showed that the flavor of the night’s milk was 
very strong down to and including the sixth can and was distinct even 
in the seventh can. Of interest was the fact that at the time for the 
night milking the cows were still grazing. The first can of the noon 
milk had an offensive, almost nauseating feed flavor as did that of the 
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night milking. However, the following cans had less intense feed flavor, 
decreasing apparently with the milking period. 

Of interest also in this examination and in subsequent trials was 
the fact that cows milked twice daily and grazed on alfalfa-brome- 
grass pasture yielded milk negative to feed flavor. Grazing im- 
mediately when turned to pasture, they evidently were able to crop 
sufficient nutrients at the fore part of the interval between milkings 
so that the deleterious flavor-producing substances would have passed 
off before the next milking. 

Effect on the Intensity of Flavor of the Milk When Cows Had Free 
Access to a Mixture of Alfalfa-bromegrass Pasture Versus 
Confinement to an Area Chiefly of Bromegrass 

Following the morning milking of August 25, 37 cows of the Col- 
lege Dairy Herd that were milked three times daily were turned onto 
the alfalfa-bromegrass pasture where they were permitted to graze 
as they wished. Observation showed that they grazed largely on the 
upland area. 

After the noon milking they were turned into the same field but 
their grazing was confined to the low, muck area where the brome- 
grass was of luxuriant growth. Here the cows grazed rather steadily 
for about two hours, during which the area was trampled and cropped 
so much that the herd became almost unmanageable in their eagerness 
for new ])asture. Although herded on this area by four men they 
finally broke through to the upland areas on which the alfalfa-brome- 
grass plants were about ecjually divided. Here they completed their 
fill, cropping both alfalfa and bromegrass. The Holsteins as a group 
were the last to stop grazing. When grazing ceased the cows were 
driven to the ])arn and milked within a ])eriod of two hours. 

After the night milking they were left in the barn. Individual 
samples of milk were taken at each milking, cooled, and held at 40° F. 
until examined. Tlie 111 samples in one-half pint bottles were shuffled 
to intermix the noon, night, and morning samples, after which they 
were judged “blind”. The results are presented in Table 4. 

When the cows were withheld from the pasture during the night 
no feed flavor was apparent in the morning milk. A similar observation 
was reported also in Table 2. Especially noteworthy was the fact that 
each of the morning samples, despite being intermingled with the noon 
and night samples at time of judging, could be segregated from the 
other samples by the sense of smell alone. 

Some variations may be noted between the intensity of odor in the 
noon and night milk from the same cow. It is possible that this 
variation may be attributed to the inaccuracy of the sense of smell, 
which is very unlikely. A more plausible explanation, however, lies 
in the duration of the period between grazing and milking. It is pos- 
sible that the cow grazing most heavily in the morning period may 
have grazed lightly in the afternoon period or vice versa. On the other 
hand it must not be overlooked that a change in milkers, between the 
noon and night milking might include the possibility of a longer milking 
period or a change in the order of milking, which, however, is generally 
fixed within limits. Regardless of which factor, the time between actual 
grazing and milking must have been affected, 
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TmU« 4, The intentity of feed fleTor in milk from 37 eowe thet were milked 
three timet daily when they had access to alfalfa-hromegress pasture prior to the 
noon miUciny, were confined largely to pure hromegrass pasture before the night 
milking, but had no access to the pasture prior to the morning milking* 


Cow No. 

Breed 

Intensity 

Noon i 
MUk 

♦ of Feed Flav 

Night 

Mflk 

or in the 

Morning 

Milk 

8 

Guernsey 

+ + + + 

+ + + 


13 

Guernsey.. 

+ + 

+ 


80 

Guernsey. 

+ + + 

tu 


41 

Guernsey 

+ + + + 


59 

Guernsey 


+ + + + 


60 

Guernsey 

+ 4-+4- i 

+4- + 4* ' 


73 

Jersey. 

+ + 

+ + + + I 


90 

Jersey 

+ + 

+ + + 1 

.... 

108 

Jersey 

4- 

+ 1 


116 

Jersey 

+ 


.... 

117 

Jersey 

+ + + 


146 

Ayrshire 

+ + + + 

+ ++4- ' 

— 

157 

Ayrshire 

4- + + + 

+ 


162 

Ayrshire 

^ + + 

+ + + 

— 

153 

Ayrshire 

+ + 

+ + + + i 

... 

167 

Ayrshire 

+ + + + 

T T-r j 1 


161 

./^rshire 

+ + 

+ + 


186 

Holstein 

+ + + + 

"4" 


195 

Holstein 

+ + 

+ 

... 

231 

Brown Bwiss 


+ 

— 

232 

Brown Swiss 

+ + + + 

+ + 


234 

Brown Swiss 

4' + 4- + 

++ ++ 

.. 

236 

Brown Swiss 

+ + + + 

^+ i 


248 

Brown Swiss 


++++ I 

... 

262 

Holstein 

+ + + 4- 

+ 

— 

268 

Holstein 

+ + + 

++++ 

— 

261 

Holstein 

+ 

+ 4“ + 4- 

— 

274 

Holstein 

+ 

+ 


278 

Holstein 

+ + + + 

+ + + + 


279 

Holstein 

+ + + 

+ + 


280 

Holstein 


+ + + 4" 

— 

281 

Holstein 

+++ + 

+ + 


300 

Brown Swiss 

+ + + + 

+ + 

— 

301 

Brown Swiss. 

+ + + 4- 

+ 


302 

Brown Swiss 

+ + + + 

+ + 


303 

Brown Swiss 

+ + 

+ 


305 

Brown Swiss 

+ + + + 

1 + + + 

— 




Average 


' 

2.0** 

2.4 

0.0 


s ^ 4 , 4 .^ offensive, almost nauseating feed flavor, suggestive of soda neutralizer 

4 * + 4 *, very strong feed flavor 
4 - 4 “, distinct feed flavor 
> -f , slight feed flavor 
no feed flavor 

♦* + 4- + + =^.0, + + +=3.0, ++=2.0, +=1 0. and -=0.0 

Previous and later trials showed that the night milk had a more 
intense feed flavor than did the noon milk. However, the aver- 
age feed flavor of the night milk in Table 4 was less intense than that 
of the noon milk. Theoretically, the intensity should be more, feed 
eflfects being the same, as the cows were grazing on the pasture almost 
up to the time of milking. It appears, therefore, by deduction that the 
effect of bromegrass pasture on the flavor of milk is not so pronounced 
as alfalfa pasture. 
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Effect on the Flavor of the Milk by Removing Cows from Alfalfa- 
bromegras3i Pasture Three Hours Before Milking 

Trials in which the “three-timer” cows were taken off the alfalfa- 
. bromegrass pasture three hours before milking were effective in re- 
ducing the intensity of the feed flavor. However, the first two 10-gallon 
• cans of milk drawn yet had a strong feed flavor, and not until the 
fifth or sixth can was milked was the off-flavor only slight. 

Effect of Pasturing on Sudan Only After Having 
Pastured on Alfalfa-bromegrass 

In the early afternoon of August 29 the “three-timer” cows were 
turned to good Sudan pasture after the noon milking. Samples of milk 
from each can were examined as before. In general, the flavor intensity 
decreased at least two levels in the successive cans following milking, 
from that previously noted when the cows were on the alfalfa-brome- 
grass pasture (Table 4). That is, the intensity decreased from “offen- 
sive” to “distinct” or from “strong” to “slight”. However, the milk in 
general yet had a feed flavor. This flavor may have been contributed 
mostly by the alfalfa-bromegrass consumed in the morning grazing 
period because in routine grazing there seemed to be a cumulative 
effect shown by a greater intensity of feed flavor in the night milk. 

In this connection, individual samples of milk were obtained at the 
night and morning milking from 22 “two-timer” cows of the Kellogg 
Farm, pasturing daily on good Sudan pasture. Feed flavor was not 
noted in any of the samples of morning milk but was detected as “slight” 
in two of the samples of night milk. A check-up on the grazing habits 
of these cows showed that invariably the entire herd was lying down 
when the attendant went to drive them in for milking, indicating the 
cows had had their fill of feed some time previously. 

The Effect of Pure Bromegrass Pasture on the Flavor of Milk 

A pasture trial was run at the Kellogg Farm to note the effect of 
bromegrass alone on the flavor of the milk. Four “two-timer” cows, 
deprived of feed for 4^2 hours, were turned to a bromegrass pasture 
at 9:30 a. m. The bromegrass was of good growth but was not so 
luxuriant or so succulent as usually noted in the spring. When the 
cows had had their fill they were taken from the pasture and milked 
immediately. Milking was begun at 11:45 a. m., 2j4 hours from the 


Table S. Effect of bromegrati ]>atture. 


Cow No. 

Intensity* of 
Feed Flavor 
in the Milk 

24 

44 

26 


34 

444 

53 

444 



*4 + 4*. very strong feed flsvor 
+ +, distinct fe^ flavor 
4, sUght feed flavor 
no feed flavor 
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time the animals were turned to the pasture. Samples of the com- 
plete milkings were obtained, cooled, and examined for flavor. No 
consistent effects on the flavor were noted (Table 5). The milk from 
two cows had a strong feed flavor, that from one cow a distinct feed 
flavor, whereas that from the fourth cow showed no feed flavor. The* 
intensities of feed flavor seemed similar to that usually noted in the 
milk when the cows are first turned to bluegrass pasture in the spring.’ 
If bromegrass were a flavor contributor equal to alfalfa, an offensive, 
almost nauseating feed flavor might have been expected under those 
conditions as indicated from the results presented in Table 4 where the 
animals grazed within the 5-hour period prior to milking. 

Effect of a Limited Grazing Period on Alfalfa-bromegrass 
Pasture Follow^ by Sudan Pasture 

Giving ^'three-timer” cows access to alfalfa-bromegrass pasture for 
one and one-half hours following milking and then turning them to 
Sudan pasture was ineffective in preventing feed flavors in the milk. 
The first two cans of such milk had a strong feed flavor whereas that 
produced later had a distinct to a slight feed flavor. This practice, 
however, seemed to be effective in lessening the intensity of the off- 
flavor. 


Effect of Supplementing Alfalfa-bromegrass Pasture 
with Alfalfa Hay 

On September 1 the alfalfa-bromegrass pasture was supplemented 
w'ith alfalfa hay, the cows given access to the hay at 5 p. m. following 
the afternoon milking, but not after the night milking. The comparison 
of the feed flavors noted is given in Table 6. 


Table 6. Effect of supplementing alfalfa-bromegrass psuture with alfalfa hay. 


Order of Milking 

Intensity* of Feed Flavor Wlien Cows Had 

Access During Intervals Between Milking to 

No Feed 

Morning 

Alfalfa— 

Bromegra.ss 

Pasture 

Noon 

Alfalfa Hay 
at 5 p !n.. 
then Pasture 

Niglit 

lat can 


-1- + + 

+ + + 

2nd can 

- 

4- 4- 

+ 4-4- 

3rd can.... 

— 

+ 4- 

+ 

4th can ... 

' — 

+ 

4* 

6th can 

1 — 


4- 


* + -f +» very strong fee<l flavor 
4- 4-1 distinct feed flavor 
4'f slight feed flavor 
no feed flavor 


Effect of Supplementing Sudan Pasture with Alfalfa 
Hay and Com Silage 

By the first week in September the cows were receiving practically 
full rations of alfalfa hay, silage and concentrates, the alfalfa hay and 
silage being fed after milking. In addition during the day the cows had 
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Table 7. Intensities of feed flavor in mixed milk from a *‘three-timer^ berd receiving 
com silage, alfalfa hay and concentrates in addition to Sudan grass pasture. 


Order of Milking 

Intensity* of Feed Flavor in 

Noon Milk 

Night Milk 

iBt can ... 

0.2 

1.7 

2nd can 

0 2 

1.0 

3rd can 

0.1 

1.6 

4th can . . 

0.0 

0.6 

r»th can 

0.0 

0.4 

6th can I 

0.0 

0.2 


♦ - f - f - 1-^=3 0 , ++~2 0 . +^^ 1 . 0 , - --0 O 


access to a rather mature Sudan grass pasture. The cans of noon and 
night milk were examined daily over a 9-day period, the results of 
which are recorded in Table 7. 

Discussion 

From the various trials it seems apparent that alfalfa, whether as 
a pasture or as a hay, may have a pronounced effect on the flavor of 
the resulting milk depending on management. Notable also was the 
duration of the deleterious effects of alfalfa particularly when the cows 
wxu*e milked three times daily and had access to the feed only between 
two of the milkings. 

That alfalfa is the cause of objectionable feed flavor in the milk is 
not new. Hoard’s Dairyman (7) stated that when cows were fed alfalfa 
as the main ration there would probably be for a time a more or less 
peculiar flavor in the milk, although the flavor would not necessarily 
be an unpleasant one. Later (8), attention was called to complaints 
among cheesemakers that alfalfa gave the milk a flavor which affected 
the quality of cheese manufactured from it. The opinion was that such 
feeds as rape, rutabaga, clover, and sometimes altalfa would result in 
objectionable flavor in the milk. In 1S)20 Hoard’s Dairyman (9) answer- 
ing the query “Will alfalfa pasture taint milk?” stated that the editors 
had never heard of any serious complaint due to pasturing alfalfa, but 
believed that it was quite possible when cows were first turned onto 
alfalfa that the milk would have a “grassy’’ flavor, which would soon 
disappear. Feeding alfalfa hay on the Hoard’s Dairyman farm for more 
than 20 years without bad odors in the milk led them (10) to believe 
that alfalfa hay would not produce bad odors in the milk, although 
green alfalfa (either as pasture or soiling) or alfalfa silage might, 
particularly if fed within three or four hours of milking. 

As early as 1922 Gamble and Kelly (5) pointed out that in some 
alfalfa sections of the United States the so-called alfalfa taste was 
general in milk and in those sections the milk was accepted without 
comment. 

However, the intensity of the alfalfa feed flavor may be so strong 
as to be objectionable to the general milk supply. Gamble and Kelly 
(5) concluded from their feeding trials on legume silage, of which 
alfalfa was one, that legume silage affected the flavor and odor of milk 
to a greater extent than did an equal amount of corn silage. 
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Babcock (1) found that the feeding of green alfalfa to dairy cows 
at the rate of 30 pounds to each cow one hour before milking pro- 
duced very pronounced off-flavors and odors in the milk. Increasing 
the time of feeding the green alfalfa to three hours before milking de- 
creased the intensity of the off-flavors and odors, but did not eliminate 
them. He advised when using alfalfa as a soiling crop for dairy cows, 
to feed it after milking. When using alfalfa for pasture, he advised 
removing the cows from the pasture at least four or five hours before 
milking. 

In 1926, Roadhouse, Regan and Mead (13) reported ‘'Alfalfa in the 
form of hay, pasturage, or when fed green as a soiling crop produced 
a noticeable flavor in milk when fed within the five-hour period before 
milking, but pasturage or freshly cut alfalfa produced a more pro- 
nounced flavor than alfalfa hay.” They found that during the first week 
after the cows were given access to alfalfa pastures, the flavor of the 
milk was objectionable from the consumer’s standpoint. 

Lucas (11) stated, “Alfalfa hay gives to milk a rather pronounced 
flavor, but it is objected to by only a very few people.” 

General experience has shown that the radical changing of feeds 
or feeding practices is likely to affect the flavor of milk adversely. Bark- 
worth (1) in England pointed out, in connection with the deleterious 
flavor effects of feeding molassied beet pulp that there was some evi- 
dence that the cow's system became accustomed to the new foodstuffs 
so that after a few days the taint in the milk might disappear even if 
the same amount were fed. 

However, Gamble and Kelly (5) observed that the level of feeding 
had a bearing on the elimination of the flavor. In feeding corn silage, 
they noted a less intense feed flavor in the milk as feeding progressed 
when feeding less than 35 pounds of corn silage per day but when 40 
pounds per day were fed the sweetish feed flavor could always be 
detected. 

Morrison (8) also reports : “When cows are first turned to pasture, 
a grass flavor is at once noticed in the milk, but this soon disappears, 
or else we fail later to notice it.” 

Eckles, Anthony and Palmer (4) advised that when cows are changed 
suddenly from dry feed to grass the milk may be given a strong taste 
but if the change is made gradually, little or no change in taste is 
noted. 

Comparatively recent work substantiates the earlier findings that 
alfalfa hay fed to cows soon before milking adversely affects the milk 
flavor. Weaver and associates (12) (13) found that alfalfa hay had its 
worst effect on the flavor of milk when fed two hours before milking. 
When the alfalfa was fed four hours before milking, the flavor was 
entirely eliminated with some cows and so reduced as to be scarcely 
discernible witl; others. In fact, the investigators noted that the effect 
of the hay persisted in a slight degree with some cows as long as 
seven hours. They found that aeration would remove about one-half 
of the off-flavors imparted to milk by alfalfa hay. 

Roadhouse and Henderson (10) observed that when the cows were 
receiving alfalfa hay as roughage and were given access to it im- 
mediately after milking they did not return to the feed racks and 
consume sufficient hay in the five-hour period before milking to affect 
seriously the flavor of the milk. The same was true when the cows 
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had access to alfalfa pasture both day and night. However, when they 
were given access to the pasture only during the interval between the 
morning and evening milkings, they consumed sufficient green alfalfa 
during the five-hour interval before milking to cause an objectionable 
feed flavor in the milk. The investigators recommended, therefore, 
removing the cows from the pasture four or five hours before milking 
if the feed flavor was to be avoided entirely. On the other hand, pas- 
turing the cows on Sudan grass during the day did not cause an ob- 
jectionable flavor in the milk. 

Morrison (8) states that green alfalfa fed witjiin 5 hours before 
milking may cause a pronounced flavor in the milk and even alfalfa 
hay fed less than 4 hours before milking may cause a noticeable flavor. 

In view of the fact that cows milked three times per day yielded 
feed-flavored milk and that cows milked two times per day yielded 
milk free of feed flavor when allowed access to the same pasture, the 
recent work of Woodward (14) on the quantities of grass a cow would 
graze is of interest. He found that when the grass was tender and 
abundant and the weather cool that Jersey and Holstein cows in two 
trials grazed an average of 151 and 149 pounds of green grass per day 
respectively. The average quantity of dry matter consumed per Jersey 
per day was 27.5 pounds whereas that consumed by the Holstein was 
30.4, the grass grazed by the latter having a higher percentage of dry 
matter than that grazed by the Jersey. He calculated that, with allow- 
ance for maintenance, the digestible nutrients consumed by these groups 
would support a production of 26 and 35 pounds of milk a day for the 
Jerseys and Holsteins respectively. In his grazing trials, the cows had 
access to the pasture both night and day. 

Although the cows in our studies here reported were given a grain 
mixture at time of milking which would account for part of the nutri- 
ents required for maintenance and for the comparatively high milk 
production, an abundance of grass was yet necessary to satisfy those 
requirements. With comparatively short grazing periods between morn- 
ing and noon milking, between noon and night milking, and no graz- 
ing between night and morning milking, the cows had to graze within 
the five-hour period prior to milking in order to get sufficient nutrients. 
In that respect, the cows milked twice daily had longer periods between 
milking and apparently were able to satisfy their nutrient require- 
ments outside of the five-hour contamination period prior to milking. 

Indications are that alfalfa-bromegrass is being pastured by dairy 
cows with success and will, therefore, continue to fit into the feeding 
program. 

Dorrance and Rather (3) and Harrison, Wright and Taylor (6) re- 
ported very excellent economic results from pasturing Guernseys on 
alfalfa, but made no mention of the effect of the green alfalfa on the 
flavor of the milk. However, as the milking routine on the farm oh 
which the studies were made was twice daily, the cows having access^ 
to the pasture during intervals between milking, no feed flavors might 
be expected as the cows would undoubtedly have taken their fill many 
hours prior to milking, 

Summaiy and Conduaioiis , . .. 

The so-called soda, alkaline flavor of milk was undoubtedly due 
to the alfalfa-bromegrass pasture, which was probably grazed more 
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heavily when the cows were first turned from the relatively mature 
Sudan to the succulent alfalfa-bromegrass, and to the short grazing 
periods between milkings when the cows were milked three times 
daily, which resulted in their grazing almost up to the time of milking. 
The intense off-flavor noted in the milk was of such a nature that there 
was no resemblance to a feed flavor. 

The intensity of the off-flavor was less as pasturing progressed, but 
was yet objectionably persistent, the latter off-flavor resembling more 
closely the characteristic feed flavors. 

Alfalfa contribuied more to the off-flavor than did the bromegrass 
of the alfalfa-bromegrass pasture. 

When cows were kept off the pasture seven hours prior to milking 
no feed flavors were noted in the milk. 

Comparatively heavy lactating cows milked three times daily and 
pastured only two of the three periods between milking must graze 
within the harmful five-hour period prior to milking in order to obtain 
sufficient nutrients even when fed a grain mixture. Hence, special pre- 
caution must be exercised in pasturing cows ;nilked three times per 
day on alfalfa-bromegrass pasture. 

Cows milked two times daily and having free access to alfalfa- 
bromegrass pasture yielded milk free of off-flavors due to feed. 
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MICHIGAN FARM BUSINESS SUMMARY— 1938 


State Summary, Annual Farm Business Report, 
1,252 Michigan Farms — 1938 


II A KKUG, C;. O. MAY, and J. C DONETH* 
Skction op Farm Management 


The extension project in farm accounting sponsored by the Farm 
Management Department of Michigan State College and the county 
agricultural agents was conducted in 76 counties in 19v38. A total of 
1,378 farm account books were summarized, which is the largest num- 
ber of records closed for any single year since the project was started 
in 1929. 

A farm business report has been prepared for each type-of-farming 
area in Michigan (Fig. 1) with the exception of Area 13. These re- 
ports were based on the farm records kept in the different areas. Only 
1,252 records were used in the area reports. The remainder of the 
records (126) were not used, either because they were received too late 
or because they were non-comparable for one reason or another. 
Since some of the area boundaries have been revised and most of the 
area numbers have been changed for 1938, one should be careful to be 
certain that the areas are properly matched before making comparisons 
with the figures for previous years. 

All records were carefully checked by representatives of the Farm 
Management Dejiartment before being summarized. Most of the check- 
ing was done in the presence of the farmer-cooperator. Each cooperator 
has received a copy of the appropriate area report with his own farm 
figures tabulated. The report makes possible a comparison of an in- 
dividual farm with the average of other farms of similar type and 
size, as well as a comparison with the more and the less successful 
farms. A farmer is then able to determine the strong and weak points 
in his business and thus has a basis for making adjustments needed in 
order to increase the farm income. 

Farm Earnings in 1938 

Earnings on Michigan accounting farms were practically the same 
in 1938 as in 1937 and 1934. The 1938 earnings were lower than those 
for 1936 or 1935, but considerably above the average for the 10-year 
period, 1929-38. 

The total cash receipts for 1938 averaged $2,989, or $369 less than 
for 1937 (Table 1). The decline in livestock and livestock product 

♦E. B. Hill, Kenneth Ousterhout, and L. H. Brown of the Farm Management 
Department and the county agricultural agents in 76 counties assisted with this 
project. 
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Fig. 1. Type of farming areas in Michigan. 


prices and the drop in the prices ot some crops accounted for most of 
this decline in cash receipts. From 1937 to 1938 there was a decline in 
the average price of dairy products, meat animals, chickens and eggs, 
grains, and some cash crops. Although livestock and livestock product 
prices dropped, the decline in feed prices was relatively greater, result- 
ing in favorable feeding ratios for most kinds of livestock. Crop yields 
were better in 1938 than in 1937 for the state as a whole, but the drop 
in prices of some crops reduced the income from crop sales. 

The total cash expenses for 1938 averaged $1,841, or $260 less than 
for 1937. Both cash expenses and cash receipts declined about the 
same percentage from a year earlier. An analysis of the $260 decrease 
in cash expenses from 1937 shows that machinery decreased $88, feed 
purchases $69, improvements $38, livestock purchases $33, hired labor 
$21, and crop expenses $17. Taxes and miscellaneous expenses were 
each $3 higher in 1938. The decrease in the various expense items 
was due partially to less cash being available for such purposes. In 



Table 1. Te&*year comperisoii of financial returns on Micbigan famu, 1929*3fi. 
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addition, many farmers had spent considerable money on replacements 
of machinery and improvements during the previous two years. Feed 
prices were lower and crop yields were better, making feed purchases 
less. Hired labor expense declined largely because some fruit crops 
were smaller, thus requiring less harvest labor than in 1937. Fewer 
livestock were purchased and prices w^ere lower, so livestock purchases 
also declined in 1938. 

Deducting the cash expenses from the cash receipts leaves a net 
cash income of $1,148, or $109 less than in 1937. The net cash income 
is the actual amount of money remaining after cash operating ex- 
penses are paid. This amount is available for family living or to meet 
interest and principal payments on indebtedness. 

To show what the farm actually made or lost for the year it is 
necessary to make some further calculations. The average total farm 
inventory increased $284 between the beginning and the end of the 
year even though cash expenses were less in 1938 than in 1937. Im- 
provement and machinery accounts showed inventory increases because 
farmers continued to spend more than enough to offset depreciation. 
The feed inventory showed an increase, owing to the good crop yields. 
The livestock account showed an increase largely ‘because of the greater 
number of cattle on hand at the close of the year. The inventory in- 
crease is added to the net cash income to get the farm family income. 
A charge for unpaid family labor is then deducted, leaving the net farm 
income, from which either rate earned on investment or labor income 
is obtained (Table 1). 

The 1,252 farms showed an average labor income of $571 for 1938. 
This earning figure represents what the farm returned for the operator’s 
labor and management after paying all cash operating expenses, allow- 
ing for depreciation and other inventory losses, charging for family 
labor other than the operator, and deducting 5 per cent interest on the 
investment. The labor income does not include the value of the farm- 
grown products used in the home. The range in labor incomes was 
from $6,686 to minus $2,959. The following discussion is relative to 
some of the more important livestock and crop enterprises that influ- 
enced earnings in 1938. 

The decline in the prices of dairy products from 1937 to 1938 made 
the dairy situation less favorable in 1938. According to the Michigan 
Livestock Report, butterfat prices averaged 20 per cent lower than for 
the previous year. Wholesale milk prices averaged 13 per cent lower 
in 1938. However, the situation was not so unfavorable as that would 
indicate because feed w^as much cheaper and the index of all farm costs 
for the entire state declined from 122 in 1937 to 115 in 1938. Cattle 
prices also declined some but the purchasing power remained good. In 
general, there was not so much margin in cattle feeding in 1938 as in 
1937. Hog prices received by Michigan farmers averaged 19 per cent 
lower than in 1937. However, the lower grain and feed prices during 
1938 made for more favorable feeding ratios than in 1937. Egg prices 
declined 3 per cent and chicken prices were 2 per cent lower than in 
1937. However, poultrymen made fairly good incomes because 1938 
fall egg prices were good and grain prices were at a low for the year. 
The sheep enterprise was less favorable in 1938. Lamb prices declined 
21 per cent and wool prices fell 50 per cent from 1937. On accounting 
farms the lambs raised per 100 ewes averaged 103 in 1937 but only 90 
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in 1938. Lamb feeders lost generally during the early part of 1938, 
while in the fall, conditions were somewhat more favorable. 

The discussion here should not lead one to assume that favorable 
feeding ratios necessarily mean that farmers are making money. About 
three-fourths of the tillable acres on farms in this report are used in 
producing feed crops for livestock. If feed prices are low it means that 
the value of the feed crops produced per acre is low. What a favor- 
able feeding ratio does mean is that the livestock offers a better market 
for the crops than if they had to be sold on a cash market. 

The 1938 season was favorable for general crops. Good crop yields 
resulted in increased (piantities of feed being available. Corn, wheat, 
oats, barley, and rye yields were all better in 1938 than in 1937. Hay 
yields were also as good as a year earlier. On the other hand, prices 
for those crops were lower than in 1937 which meant cheaper feed for 
1938. Potatoes, the leading cash crop for the state, averaged a yield of 
167 bushels an acre in 1938 on accounting farms as compared with 125 
bushels in 1937. The price was also a little higher so that the income 
from potatoes was greater in 1938. Beans, the second most important 
cash cro]) in the state, averaged a better yield in 1938 but the average 
seasonal farm price was less than in 1937. In 1938, the sugar beet acreage 
increased 60 per cent over that of 1937. The 1938 yield averaged about 
one ton more per acre than for the year earlier. Growers received ap- 
proximately $8 per ton, including government payments, which made 
sugar beets one of the better cash crops on farms adapted to the crop 
in 1938. Wheat, as a cash crop, returned few’ farmers any profit in 
1938. The acreage of alfalfa and clover cut for seed was much greater 
than a year earlier but yields were less and prices were less than half 
so high. The yields of most truck crops such as onions, cucumbers, 
peas, and tomatoes were good in 1938. Onion, cucumber, and market 
tomato prices were lower than in 1937 while prices of tomatoes for 
manufacture and pea prices were slightly higher. As compared with 
most other croi)s the situation for certain fruit and truck crops such as 
apples, peaches, cherries, and strawberries was entirely different. Severe 
spring freezes caused drastic reduction in j)roduction of those crops and 
the production was une(|ually distributed among growers. The smaller 
supplies resulted in farmers receiving better jirices than in 1937 for 
apples, peaches, and straw’berries while cherry prices w-ere no higher, 
because of large supplies in other parts of the United States. 

Variation in Farm Earnings 

Farm earnings vary greatly. Figure 2 shows the distribution of 
labor incomes on the 1,252 accounting farms during 1938. 

There was a large variation in the average of all farm earnings be- 
tween the different areas within the state. There w^as even greater 
variation in earnings between different farms wdthin the same area. 
The factors influencing earnings in each area of the state are discussed 
in a separate report prepared for that area. 

Figure 3 provides a graphic comparison of the earnings of farm 
account cooperators for each year 1929-38 inclusive. 

Farm earnings not only vary greatly on different farms for each 
year but also vary greatly on the average of all farms from year to 
year. The labor incomes, as indicated by about 9,000 individual farm 
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Fig. 2. Distribution of labor incomes on 1^52 Michigan farms, 1938. 


records kept during the last 10-year period, 1929-38, are shown in Table 
1. The average labor income per farm in 1929 was $585. Then fol- 
lowed the disastrous years of 1930-32 when labor incomes averaged 
*‘in the red” more than $500 per farm for the three-year period. Prices 
started to improve in 1933 and labor incomes for that year amounted 



Fig. 3. Percentage distribution of labor incomes on Michigan 
farms for 10 years, 1929-38. 
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to $249 per farm. This improvement continued and labor incomes 
mounted until in the peak year, 1936, they averaged $1,318 per farm. 
For 1937 and 1938, labor incomes averaged $569 and $571 respectively, 
which represents about the same earning figures as for the years 19& 
and 1934. 

What causes this year-to-year variation in farm earnings? Changes 
in farm organization and management and variations in crop yields 
and animal production are important factors on individual farms. How- 
ever, a fluctuating general price level is probably the most important 
factor causing year-to-year variations in farm earnings on groups of 
farms. When the general price level changes, the prices of basic com- 
modities, such as wheat, corn, pork, butter, and wool change quickly. 



Fig. 4. Relationship between the ratio of Michigan farm prices to 
farm costs, and labor incomes, 1929-38. 


Wages, taxes, debts, retail prices, and overhead costs change very 
slowly. Therefore, farmers are benefited by rising prices but are ad- 
versely affected by falling prices. This is shown by comparing two 
indexes prepared by the Economics Department of Michigan State 
College, one entitled “Prices Received by Farmers’" and the other “Farm 
Costs"". The ratio of farm prices to farm costs for Michigan farmers 
in 1929 was 96. This ratio fell to a low of 56 in 1932 and stood at 89 
in 1938. The relationship that exists between this price ratio and labor 
income is shown in Fig. 4. There is not a perfect correlation between 
the two scries because labor incomes are not dependent on this price 
ratio alone but also on crop yields and other factors. 

State and Area Averages 

The accompanying tables 2, 3, 4 and 5 indicate that farm earnings 
in any one year vary considerably between different areas. The dif- 
ferent areas do not retain the same relative position each year, due to 
weather and price changes, both of which are beyond a farmers control. 




Table 2. Avenge%, mvestments, and financial summary on 1^252 Michigan farms by type-of-farming areas, 1938w 
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Table 3. Percentage of land in different crops and crop yields by type -of -farming areas, 1938. 
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in the price level for the products produced, and changes in the costs 
of items that enter into the production of various products, may cause 
changes in the relative position. 


FOREST TREES AND SHRUBS OF MICHIGAN 
FOR BEE PASTURAGE 


MERRIT.L E. DETERS-^ 

Section of Fouebtry 

Bees obtain nectar and pollen from a large number of forest trees 
and shrubs. Yet the value of trees for this purpose is not generally 
recognized. A knowledge of the plant species which are of value for 
bee pasturage and the ways in which these species could be managed 
for honey production is essential information for the apiarist and the 
forest manager who wish to improve conditions for bees. 

Not all trees and shrubs are of value for bee culture, mainly be- 
cause they do not secrete sufficient nectar, or because the nectar, if 
produced, may be unavailalde to the bees. Th« accompanying table 
gives some trees and shrubs of Michigan in relation to their value for 
bee pasturage. The list of 65 species does not include all of those grow- 
ing in Michigan which are utilized by bees for nectar and pollen. Par- 
ticular emphasis is given to the species which are important in the 
native forests or which are planted in connection with reforestation 
programs. Little emphasis is given to shrubs used exclusively for 
ornamental purposes. Information concerning the value of the species 
was obtained from published sources listed under “literature cited/’ 
supplemented by field observation during the three-year period, 1937- 
1939. 


Management of Existing Stands for Honey Production 

Much can be done to increase the value of existing forest lands for 
bees. Particular effort should be made to preserve in the stands those 
species which are of high value for bee culture. Basswood and other 
trees especially valuable for bee pasturage, should be retained. In 
some localities basswood honey is no longer produced because this 
tree has been almost completely eliminated by cutting. The use of 
selective cutting and the avoidance of clear cutting methods will be 
effective in keeping stands productive for bee pasturage. 

Improvement cuttings and thinnings should be made in immature 
stands to assist the survival and growth of the better species. Since 
the abundance of blossoms will depend upon tree dominance and amount 
of foliage, trees should be given sufficient growing space. Trees with 
plenty of room flower much earlier than when crowded. Open growth 
trees, in fact, are best for early and abundant flowering. 


♦Harmon Cantrell assisted in compiling some of the records. 



Some Trees and Shrubs of Michigan in Relation to Their Value for Bee Pasturage. 
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Planting Trees and Shrubs for Honey Production 

The value of trees for bee pasturage may well be considered in 
reforestation programs. The selection of tree and shrub species for 
roadside, field border, game food and cover, windbreak or yard plant- 
ings offer especially good opportunities since many species are valuable 
for these purposes as well as for bees. 

Species which are not native locally must be established by plant- 
ing, Trees such as the European linden and Russian olive could be 
used to advantage throughout most of the state. Hardy forms of sour- 
wood (Oxydendrum arboreum) might be introduced successfully in 
southern Michigan. This tree species is native to the Appalachian 
mountain region of eastern United States. It ranges as far north as 
Pennsylvania and is perhaps the best tree species in the East for honey 
production. 

The time and length of period of nectar secretions is important. 
Maples and willows, for example, are often important because they 
provide an early source of pollen or nectar. This makes it possible 
to strengthen the bee colonies early in the season, preparing them for 
effective work upon other plant species which blossom later. An analysis 
of local pollen and nectar sources may show a shortage occurring at 
a given period of the year. By selecting species which blossom at this 
time, planting may assist in bringing about a better coordinated pro- 
gram of honey production. 

Best results in planting will be obtained by wide spacings to allow 
rapid development and early, abundant flowering. 

Literature Cited 

1. Kindig, B. F. Nectar Producing Resources of Michigan. Mich State 
Dept, of Agr, Bui. 4, 1922. 

2. Lovell, J. H. Honey Plants of North America. A. I. Root Co. 
Medina, Ohio. 1926. 

3. Pamniel, L. H. and C. M. King. Honey Plants of Iowa. Iowa Geol. 
Survey. Bui. 7, 1930. 

4. Philips, K. F. Beekeeping in the Tulip Tree Region, U. S. D. A. 
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PRODUCTION AND MARKETING OF MICHIGAN’S 
FIELD PEAS 


n. K. CHIJRCU1LI> 

Section of Farm Crops 

What has happened to Michigan’s field pea crop? According to the 
federal agriculUiral census, the crop has decreased 90 per cent since 
1910. For a crop that once ranked so high, that is a remarkable achieve- 
ment in reverse. Several factors have been responsible for this radical 
change although the only ones emphasized in the past have been the 
pea aphid weevil and moth, insect pests that have ruined many field 
pea crops. While these pests were a major factor in the decline of the 
crop, recent investigations show that these insect pests were not the 
sole contributing factor. 

In order to get a clearer ])icture of the problem, the distribution of 
the crop as re})ortcd by the federal agricultural census of 1910, 1920, 
1930, and 1935, is shown in Table 1. Twenty-one counties each pro- 
duced more than 20,000 bushels of field peas according to the 1910 
report. By 1920 only 7 counties had a j)roducti6n of 20,000 bushels or 
more. Five were in this class in 1930 and only one in 1935. Thus a 
crop whose distribution once covered the northern half of the lower 
peninsula and the eastern half of the upper peninsula, 25 years later 
was confined largely to Chippewa County. Huron County once produced 


Table 1. Prcxluction of field peas (bushels) in leading counties'*' 
of Michigan in 1910, 1920, 1930, 193S. 


County 

1010 

1020 

10.30 

1935 

Alcona 

41,425 

25,405 

20,917 

3.. 525 

Alpena .... 

40,704 

32,030 

34 .0.50 

8,278 

Arenac 

2«,H77 

10,704 

4 , 204 

1,760 

Charlevoix 

2.3,.'1.%8 

1 .080 

3,907 

225 

Cheboygan 

27,024 

0,776 

7,641 

1,166 

Chippewa 

00,447 

23,001 

.50.877 

80,223 

Clare 

2.5,308 

8,001 

2,115 

202 

Delta 

40,773 

17.. 370 

4,. 330 

2,825 

Emmet 

30,146 

2,426 

1 ,703 

289 

Gladwin 

48,000 

20,855 

3.723 

2,170 

Grand Traverse 1 

21,302 

440 

714 

339 

Huron . . 1 

101 ,041 

71 .727 

10,141 

3,760 

Iosco 

27,082 

6,. 5,52 

3,030 

864 

Mackinac ; 

51 ,7.53 

5,078 

8,0.55 

8,396 

Menominee ... 

29,045 

16,240 

3,313 

1,5.50 

Missaukee ... 

27,863 

2,8.53 

2,619 1 

402 

Ogemaw 

.58,844 

23,474 

11,361 

4,861 

Osceola 

.36,127 

5,120 

249 

42 

Presque Isle .... ... 

22,171 

10,1,55 

22,545 

1,559 

Sanilac 

56,642 

25,080 

32,1.38 

10,102 

Schoolcraft .... 

35,33.5 

2,504 


269 


♦Includes all counties that produced more than 20,000 bushels in any one of the four years listed. 
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more field peas than were produced by the entire state in 1934. Chip- 
pewa, the only county showing an appreciable increase since 1920, 
produced 54 per cent of the state's crop in 1934. 

Previous to 1932, the total annual production for the leading states 
was between 2 and 3 million bushels. Since 1932 Washington growers 
have planted field peas on wheat fallow land. Table 2 shows the effect 
this has had upon the total production for the country. Total produc- 
tion has been greatly increased. This increased production has certainly 
influenced acreage planted to the crop in Michigan. 


Table 2. Field pea production in bushels for leading states, 1929 to 1937 inclusive. 

(000 omitted) 


states 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

Michigan 

.3r>i 

.308 

128 

190 

180 

16.5 

182 

104 

99 

Wi.sconsm . . 

4H.') 

43.5 

262 

225 

306 

310 

1.56 

57 

60 

Montana . 


,525 

446 

364 

294 

330 

576 

391 

342 

Idaho 

1,120 

1 ,2X0 

1 ,04.5 

960 

1,.591 

1,44.5 

1 ,836 

1 , 368 

1,323 

(^olonwlo 

r>H8 

.588 

441 

64 H 

60.5 

278 

288 

232 

290 

Washington 
C)regon . 


1 


1 .068 

1 ,655 

2,220 

66 

2,632 

87 

2,240 

40 

3,096 

21 

Totai 

2,912 

3,136 

2.322 

3,S63 

4.631 

4,814 

5,757 

4,432 

5,231 


Acknowledging the influence that pea aphids, weevils, and increased 
competition have had uj)on Michigan field pea production, studies were 
made at the Upper Peninsula Agricultural Experiment Station at Chat- 
ham to determine if there might not be other contributing factors. 

Sam])les of peas grown in Chi])pewa County were obtained in each 
of four years PALS to PALS, inclusive, and screened for size. For the 
same years sizing was also made on O. A. C. 181 field peas grown at 
the Chatham station. Sam})les of Chippewa County-grown O. A. C. 
181 were also screened for size tor the years 1936 to 1938 inclusive. 
After three years of })roduction in Chii)])ewa County, a sample of 
O. A. C. 181 peas was planted at Chatnam and the resulting crop 
screened for size. In the meantime one generation of peas was grown 
at Chatham from eacli of the four samples of native Chippewa peas 
and the resulting croi)s screened for size. In every case a 16 64 round 
hole screen was used for sizing since the Michigan market demands 
a field pea of that size. 

More than 90 per cent of the native Chippewa ])eas passed through 
a 16/(34 screen which meant that nine-tenths of the crop, as based on 
the samples, were cull to begin Avith. Under such conditions there 
was no market for Michigan peas and growers the following year re- 
duced their acreages. When the native Chippewa peas were grown at 
the Chatham station one year the resulting crop screened 40.7 per cent 
marketable as compared with 9.4 per cent for the originals. For the 
same years the O. A. C. 181 variety grown at Chatham screened 78.0 
per cent marketable. The same variety grown in Chippewa County in 
a three-years test screened 55.6 per cent. When the variety was re- 
turned to Chatham and planted with the same variety grown continu- 
ously at the Station the former screened 74.2 and the latter 86.1 per 
cent, respectively. 
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Climatic conditions for the two areas were of course different and 
there is no doubt that size of pea is influenced by growing conditions. 
Even so, the study indicates that proper choice of variety would im- 
prove the marketability of the crop. 

Under Chatham conditions, rate of seeding and date of planting 
had very little influence upon size as shown in Table 3. A rate of 
seeding of two bushels per acre for O. A. C. 181 at Chatham is recom- 
mended since higher rates did not increase yields. There is appar- 
ently a wide range within which field peas can be planted for best 
returns. Early planting is more important on the lighter soils, while 
heavy soils can be planted later. The latter are usually cooler and 
wetter early in the spring. 


Table 3. Effect of rate of seeding and time of planting upon yield and 
siie of peas grown at Chathaai* 


Kate or Date of Seeding 

Yield: Bushels per Acre 

Per cent 
Larger than 
Screen 

•1934i~39 

1937-30 

1 bushel per acre 


mm 

60.1 

1 bushels per acre ... 



58.7 

2 bushels per acre 



61.2 

2H bushels per acre .... 



58.6 

3 bushels per acre 



60.6 

Average 



59.8 

Earliest possible 

19 3 


60.2 

1 week later 

19 8 


59.0 

2 weeks later. 

18.1 


63.0 

3 weeks later 

18.3 

Wm 

58.9 

Average 

18.9 

15.0 

60.3 


•Five-year average. No yield data in 1936 


In addition to size, the marketability of field peas depends upon 
their color. Because humid* conditions often prevail in Michigan at 
harvest time it is very difficult to grow a bright green colored pea 
that can compete with the Alaska peas of the West. The cream-colored 
varieties are therefore recommended. One of the characteristics of the 
native Chippewa County peas is the wide range in color from light 
cream to pale yellowish green. This condition is undoubtedly correlated 
with the semi-ever-blooming characteristic which the variety often 
shows. At Chatham the native Chippewa peas were later in beginning 
to bloom and continued to bloom almost to harvest time even though 
most of the seed was ripe. The plants themselves remained green longer 
and failed to ripen uniformly. 

The O. A. C. 181 variety is earlier than other varieties tested at 
Chatham, ripens 'uniformly and has yielded slightly higher than Golden 
Vine, the variety formerly grown in much of the field pea growing 
districts of the state. The size of O. A. C. 181 peas is for the most part 
satisfactory although in adverse seasons the percentage larger than 
16/64 is low. Of the varieties tested, it meets the requirements better 
than any other. In 1936 small lots of this variety were distributed from 
the Chatham station to four growers in Ontonagon, Chippewa, and 
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Alpena counties. Two Chippewa growers in 1939 produced approxi- 
mately 2,000 bushels, three-fourths of which will be sold for seed. 

To preserve the bright color as much as possible the peas should 
be stacked indoors or, if threshed from the field, put up in McNaughton 
stacks. Such stacks are easily built and keep the peas in good condition 
even through adverse weather. The essentials of this system are a 
straw base, a central pole around which the peas are piled, and a* 
narrow stack (not more than 5 feet in diameter) with vertical sides. 

Recommendations 

Since the O. A. C. 181 variety under Chatham tests proved superior, 
it is recommended for the field pea growing districts of the state. 

To keep insect pests and diseases at a minimum, grow peas in a 
four-year or longer rotation and practice fall plowing. 

Plant from 2 to 2^ bushels per acre on a clean, well prepared 
seedbed. 

If threshing is to be done outside, use the McNaughton system of 
stacking. 

Adjust belt pulleys on cylinder of thresher so the cylinder speed 
can be reduced without changing the speed of the cleaning apparatus. 
This adjustment will result in fewer cracked peas. Split and under- 
sized peas can be used as a protein supplement for feeding livestock. 
For this purpose they have approximately one-half the value of cot- 
tonseed meal. 

If improved practices are used, the field pea acreage of the state 
can be considerably expanded. 


RESULTS OF ALFALFA GRASS MOLASSES SILAGE 
EXPERIMENTS AT THE UPPER PENINSULA 
EXPERIMENT STATION 


B. R. CHURCHILL* 
Section of Farm Crops 


The successful preservation of high quality roughages in the upper 
peninsula of Michigan has always been a major problem, the chief 
influencing factor being excessive rains at haying time. Since frequency 
of rains is more important than amount of precipitation, the former 
is given in Table 1 for the 10-year period 1926-35 at Chatham. Even 
for the driest period the table shows rain one day in three. The need 
for a more satisfactory way of preserving the feeding value of rough- 
age is apparent and investigations started in 1935 at the Chatham sta- 
tion are in line with this need. 

♦Acknowledgments are due Dr. L. A, Moore of the Dairy Department for perform- 
ing the carotene tests. 
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Table 1. Frequency of rains and mean temperatures at Chatham, Mich., 
for the years 1926-1935, inclusive. 


June 20 to June 30 . . . 

July 1 to July 10 

July 11 to July 20 . . 

July 21 to July 31 

August 1 to August 10 


Period 


Average 

Mean 

Temperature 


Per cent 
Days with Rain 


62.fi® K. 
63.6® F. 
66 9® F. 
66.4® F. 
64.9® F. 


52.7 

43.0 

41 .0 
35.6 

36.0 


Results of Experiments in 1935 and 1936 

Late in September 1935, approximately 25 tons of an alfalfa grass 
mixture was placed in an upright silo. Beet molasses at the rate of 
40 pounds per ton of roughage, was thinned with an equal amount of 
water and added at the blower by gravity feed. (Fig. 1.) 

The silage was fed to Holstein dairy cows in experimental feeding 
trials covering 105 days. Results of these feeding trials were reported 
by R. E. Horwood.* In general, the work indicated that alfalfa grass 
molasses silage on a dry weight basis could replace hay in the ration 
pound for pound. Twenty-five tons were again put in the silo in 



Fig. 1. Two per cent by weight of beet molasses was thinned with an equal 
amount of water and added by gravity feed through a hose to the chopped hay at 
the blower. The hiolasses can also be added to the hay at the throat of the machine. 
In 1939, an automatic pump was attached to the cutter which proved very satis- 
factory both in accuracy and ease of applying the molasses. Ropes, poles, and 
fencing have been used on the bottom of the load to upset the load at the cutter. 
This afford s economical use of racks and helps to reduce the cost of ensiling. 

♦Horw’ood, R. E., Alfalfa molasses .silage vs. alfalfa hay as a roughage for lac- 
tating dairy cows. Mich. Agr. Exp. Sta. Quart. Bui. 19 (2) : 1(W-104. 1937. 
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September 1936 but in contrast to the 1935 work the roughage was 
predominantly grass. One lot of quack grass (7 tons) was ensiled in 
June and the remainder, a grass-legume mixture, in September. The 
silage was again fed to the dairy herd. Results of both years indicated 
that the biggest problem was in the making of the silage. Since then 
the chief emphasis has been on methods of ensiling. 

Results of Experiments in 1937 

In 1937 several lots were ensiled and the data for eight of these lots 
are summarized in Table 2. Protein was well preserved in every lot. 
Table 2 shows an increase in protein from the time of ensiling to feed- 
ing; however, the difference is not significant in some cases. Error 
involved in sampling (only one sample was taken for each lot) may 
account for some of the difference. Likewise the increase may, to some 
extent, be due to a decrease in other dry matter, particularly the soluble 
sugars. On a dry weight basis the silage contained approximately 
twice as much protein as the hay fed. The former was from second 
cutting while the first cutting was used for the hay. 

All lots contained approximately the same total soluble sugars when 
ensiled and in every case they had largely disappeared by feeding time. 
When the silage was fed out, the lot receiving no preservative con- 
tained the least amount of sugars but the difference was not significant. 

The carotene content of silage sealed in fruit jars and buried in 
each lot indicated that the hays were well siqqdied with carotene and 
that the latter could be preserved if silage could be stored in an air- 
tight container. Much of the carotene was lost, however, from silage 
of each lot in the silo itself. The fact should be emphasized, however, 
that the carotene remaining in the silage is several times greater than 
the carotene content of the hays fed. Wilting of the forage before it 
was ensiled resulted in some loss of carotene and one should remember 
that the amount of carotene lost depends upon the amount of wilting 
and conditions prevailing at time of wilting. Despite this loss of 
carotene through wilting, however, the wilted lots contained slightly 
more carotene when fed than lots ensiled immediately after cutting. 
Neither sugar nor molasses aided in preserving the carotene. Where 
extra water was added, the carotene was preserved somewhat more 
efficiently, however this was due to the high carotene content of lot 13 
which was the lot fed first. Previous years’ work showed that the 
longer silage was stored the less carotene it contained. 

Since thorough packing depends upon moisture content and fineness 
of cut the latter was determined for each lot by separations. A definite 
known quantity of thoroughly dried silage from each lot was separated 
into five grades on the basis of length. The five grades contained mate- 
rial less than 34 inch, yi to 34 inch, to 1 inch, 1 to 2 inches and more 
than 2 inches in length, respectively. On this basis the modulus or 
fineness of cut was determined. 

Hays ensiled immediately were chopped finer than hays that had 
been wilted and had a lower modulus, as shown in Table 2. A higher 
percentage of the hay ensiled immediately after cutting was in the finer 
grades and a lowey percentage in the coarser grades. Wilted hay was 
more difficult to run through and required more time. 
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Results of Experiments in 1938 

In 1938 fewer lots were ensiled but more silage was put in each lot. 
A summary of 1938 results is given in Table 3. 

Hays ensiled in 1938 were less mature than hays ensiled in 1937, 
contained less moisture, less protein, less acid as indicated by buffer 
tests, less carotene and more total soluble carbohydrates. Four of the 
lots w'ere approximately legumes and one lot nearly % legumes. 
In 1937, lots varied from 72 to 80 per cent legumes. The percentage 
of protein was again higher in silage fed out than the hays ensiled; 
however, the difference was not significant except in lot 5. 

The percentage of protein for all lots in 1938 was lower than for 
any lot in 1937. This difference is undoubtedly due to a difference in 
the condition of the hays at the time of ensiling and to the fact that 
in 1937 a much higher percentage of the roughage \vas legumes. 

The total soluble carbohydrate content of the roughage when ensiled 
was considerably higher in 1938 than in 1937. Silage when fed con- 
tained a high percentage of soluble carbohydrates in 1938 whereas in 
1937 the soluble carbohydrate content was very low. Acidity of the 
roughage, when ensiled, expressed as buffer’s in both tables 2 and 3, 
was twice as high in 1937 as in 1938. The average pH of all lots receiv- 
ing 2-per cent molasses in 1937 was 5.50 when fed compared with 4.50 
for the average of all similarly treated lots in 1938. 

Sealing the silage in air-tight jars again indicated that proper scal- 
ing preserved more of the carotene. In the open silo a high percentage 
w^as lost ; however, again the silage fed contained several times more 
carotene than did the hays made from first cutting. Wilting again 
resulted in a loss of carotene, though as much was preserved as in some 
of the lots ensiled immediately after cutting. 

Practical Application 

From a technical viewpoint, the results of the four years experi- 
ments are inconclusive. However, from a practical angle several facts 
have been brought out. 

Under conditions prevailing at Chatham, hays can be made into a 
silage that on a dry weight basis is equal to cured hay. The protein 
content of such silages is usually higher than hays made .from first 
cutting. Hay silage is not so easily preserved as silage made from 
such crops as corn or sunflowers. There will be some spoilage especially 
at the top and near the doors. Spoilage at Chatham has amounted to 
slightly more than 15 per cent, though it should be remembered that 
all spoiled silage was discarded and there was a consideralfle amount 
of good silage discarded with it in order to be sure none of the former 
was fed to the cows on experimental feeding. The spoilage most 
of which is at the top, emphasizes the importance of packing and cover- 
ing with sonje material. One of the best plans in this connection would 
be to weight the hay silage down with a few tons of corn or sunflower 
silage. 

Though considerable carotene in the silage was lost each year at 
Chatham, the fact remains that the carotene preserved amounted to 
several times the quantity found in first cutting hay fed at the station. 

The moisture content of the hay to be ensiled can vary considerably. 
A moisture content ranging from w to 70 per cent is most satisfactory. 
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The use of molasses is recommended, although there is some indication 
that where the hay is a mixture of grasses and legumes the silage in 
the bottom of the silo will keep without the molasses. 

Any device or method which will help to reduce the cost of silage 
should be utilized. At Chatham, windrowing the hay before picking 
it up with the loader was not necessary but the loader should be made 
of extra heavy material to handle the green hay. Any device that can 
be used to turn the hay off the rack at the cutter will save the expense 
of a rack, man, and team or truck. An automatic pump will give an 
even distribution of molasses and save the labor of another man. 


A COMPARISON OF CARROTS, *‘GREENMELK” AND 
DEHYDRATED ALFALFA LEAF MEAL 
IN THE LAYING RATION 


J. G. WELLS, Jr. and J. A. DAVIDSON 
U. P Experiment Station and Section of Poultry Hu8b\ndry 


Feed stuffs that carry carotene (commonly referred to as Vitamin 
A) have been shown to be necessary for normal growth and reproduc- 
tive processes of poultry. Carotene is supplied by yellow corn and 
carefully sun-cured or dehydrated legumes (usually alfalfa). In addi- 
tion to those sources, Vitamin A is supplied by fish oils in varying 
amounts, depending on the fish from which it is extracted. 

The problem of supplying green feed or a substitute for green 
feed in the laying ration is present in Michigan during the winter 
months. When yellow corn is not readily available and barley and 
wheat are the principal cereals used, the problem of supplying adequate 
amounts of Vitamin A is especially difficult. 

In 1926, Davis and Beach (1) found that yellow or red carrots 
fed to 4-inonths-old pullets prevented symptoms of Vitamin A de- 
ficiency. Fraps and Treichler (2) state that yellow raw carrots con- 
tained 67 units of Vitamin A per gram, compared with 50-66 in 
machine-dried alfalfa leaf meal, and Miller and Bearse (4) found that 
dehydrated carrots compared favorably in Vitamin A potency with 
dehydrated alfalfa and dehydrated grass. The fact that carrots are 
generally grown throughout the Upper Peninsula, suggested that feed- 
ing trials using carrots as a supplmentary feed to the laying ration be 
undertaken in that section. 

In 1937 an attempt was made to utilize raw carrots, fed daily, but 
they were not readily accepted by the laying pullets and did not assume 
a role of any importance. Accordingly, it was thought that cooking the 
carrots would increase their palatability and thus increase consumption. 
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The 1938*39 Trial 

Procedure 

Three pens of approximately 100 birds each of White Leghorn 
pullets of the same ages were used. They were fed laying mashes, as 
shown in Table 1. The check pen received 8 per cent dehydrated alfalfa 
leaf meal ; one of the two remaining pens was fed cooked carrots, and 
the third pen, “Greenmelk.** Greeiimelk is a commerciaL preparation of 
condensed milk in which dehydrated cereal grass is incorporated, to 
supply carotene as well as other materials furnished by grass and milk. 

Whole oats and oyster shell was fed ad lib. Gravel was used as grit. 

A grain mixture of 60 pounds of wheat and 40 pounds of barley, to which 
was added 2 pounds of sardine oil, was also fed ad lib in open feeders. 


Table 1. Laying mashei. 


Ingredient 

Carrot-fed 

Pen 

“ Greenmelk”-f ed 
Pen 

Alfalfa-fed ' 
Pen 

Ground barley 

20 

20 

20 

Wheat bran .... 

20 

20 

20 

Flour middlings ... 

20 

20 

20 

Ground oat groats 

12 

12 

12 

Meat scraps 

11 

11 

11 

Soybean oil meal 

r» 

r> 

f) 

Dried milk . . 


r) 

T) 

Alfalfa leaf meal (dehydrated) . . 

Steamed bone meal 

i 

1 

8 

Salt 

1 

1 

1 

Sardine oil (100 unita of D, 600 unita of A) . 

2 

' 2 

2 


Preparation of Carrots — The carrots used were Chantenay yellow. 
They were weighed l^eforc cooking; generally they were steamed 15 
minutes in water by introducing live steam. When steam was not 
available they were cooked in water just below the boiling point. This 
treatment softened them sufficiently to increase their palatability and 
they were accepted by the birds. They were fed on top of the dry 
mash at 11 :30 a. m. daily. 

^^Greenmelk” Preparation — This product was fed at the rate of 2 
pounds per hundred birds, which is one-third less than recommended 
by the manufacturer. However, 5 per cent of dried milk was included 
in the laying mash. The “Greenmelk” was diluted, slightly, with water 
and fed on top of the dry mash at 11 :30 a. m. daily. 

DiacuBsion of Results 

The feed consumption by the different pens over the 6-month period 
is shown in Table 2. The total feed consumed by the carrot-fed birds 
was greater than for cither of the other groups. This was due to the 
quantity of carrots fed. The quantity of carrots fed the first two 
months was very great owing to the caretaker's feeding all that the 
birds would eat. During December the birds consumed as much as 10 
pounds of carrots (cooked) daily per hundred birds. This was probably 
too much, judged by the reaction of the flock. 

Table 3 shows the total number of eggs obtained, the percentage 
egg production on the hen-day basis, and the number of birds dying 
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Table 2. Average feed consumption per bird in pounds. 


Month 

Carrots 

“Greenmelk” 

Check 

Mash 

d 

•g 

o 

B 

1 

OQ 

Carrots 

1 

s 

Grain 

C8 

O 


is 

o ® 

Mash 

1 

o 

Oats 

SheU 

November. . 

3.05 

2.80 


m 

2.90 

2.58 

3.30 

1.48 

.36 

.57 

2.66 

3.86 

.85 

.35 

December . . 

3.28 

2.67 

1.51 

.23 

2.26 

2.73 

3.64 

1.79 

.29 

.64 

3.07 

3.68 

1.63 

.26 

January. . . 

3.74 

4.30 

1.76 

..37 

1 81 

2.84 

4 01 

1.80 

.37 

.62 

2.83 

4 54 

1.67 

.34 

February. . . 

2 14 

3.33 

1.58 

.21 

1.31 

1.83 

3 63 

1.62 

.20 

67 

1.88 

3 48 

1.62 

.11 

March .... 

2.51 

4.03 

1.21 

.10 

1 42 

2.60 

4.71 

1 28 

.14 

.66 

2 n 

4.46 

.94 

.10 

April 


4.29 

1.26 

.20 

1.37 

2.54 

4.51 


.16 

.66 

2.22 

4.45 

.90 

.21 


each month. The egg production of the ''Greenmelk’*-fed pen and the 
alfalfa-fed pen was approximately the same over the six-month period. 
The additional cost of the '^Greenmelk*' fed at the rate of 2 pounds per 
hundred birds was not warranted when using this particular laying 
mash, since the alfalfa would cost less than the Greenmelk. The ques- 
tion of whether the dried milk in the mash could be removed is not 
known. This is similar to the results obtained by Gish and Payne (3). 
They also observed that the period of winter pause was less, which was 
also true in this particular trial. 

The carrot-fed pen produced fewer eggs without a saving in quanti- 
ties of other feed consumed. It may be that the quantity of carrots 
fed at first was too high for optimum results. A. further trial is in 
progress to determine if this observation is true. 

The mortality over the six-month period was lowest in the group 
fed carrots and nearly the same for those fed “Greenmelk'’ and alfalfa 
meal. The mortality was 9 per cent on the carrot-fed pen, 14.4 per cent 
on the “Greenmelk”, and 17 per cent on the alfalfa-fed pen. 

The trial ended April 30 owing to the difficulty in keeping carrots 
in good condition for a longer period. 

It should be noted that no yellow corn was used in these rations. 

Vitamin A Storage of Livers and Vitamin A Content of Eggs 

The Vitamin A content of the eggs was determined at monthly 
intervals. It was thought that this would give some information in 


Table 3. Egg production hen-day and mortality. 



Carrot-fed 

“Greenmelk” 

-fed 


Check 


Month 

Number 

Per cent 
Pro- 
duction 


Number 

Eggs 

Per cent 
Pro- 
duction 

Number 

Number 

Per cent 
Pro- 
duction 

Number 


Eggs 

IB 

Died 

Eggs 

Died 

November.. . 

1,458 

48.6 

0 

1,401 

48.2 

Hi 

wm 

41.7 

1 

December. . . 

1.368 

41.3 


1.600 

53.8 



55.4 

2 

January .... 

1,713 

56.9 



49.8 



61.4 

2 

February. . . . 

1,140 

43.7 



48.1 



43.3 

0 

Match 

807 

27.8 



39.0 



34.4 

6 

April 

1,353 

40.3 


lili 

51.3 


tm 

52.1 

6 

Total 

7,848 

45.3 

9 

8,051 

48.4 

14 

8,331 

48.8 

17 
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Table 4. Vitamin A content of livers. 

(Blue units per gram) 


Carrot-fed 

* ‘G reenmelk* ’-fed 

Check 

Number Eggs 
Laid by Bird 

Blue Units 

Number Eggs 
Laid by Bird 

Blue Units 

Number Eggs 
Laid by Bird 

Blue Units 

Per Gram 

Per Gram 

Per Gram 

103 

3,040 

108 

267 

101 

221 

112 

1,110 

108 

1 ,300 

112 

714 

128 

1,480 

125 

1,075 

125 

246 

144 

1,920 

165 

1,180 

154 

716 

Ave. 121.7 

1.887 r» 

126 5 

955 5 

123 0 

474 2 


respect to the efficiency of the green feed substitute. The results of 
these determinations are shown in Table 5. The figures given are taken 
from a sample pooled from one dozen eggs for each month. The amount 
of Vitamin A in the carrot-fed and Greenmelk-fcd pens remained about 
the same over the entire period. There was a gradual reduction of 
Vitamin A in the eggs from the alfalfa-fed pen. This indicates that the 
quantity of alfalfa consumed did not supply sufficient Vitamin A. 

Four birds from each group were killed at the end of the trial and 
the livers assayed under the supervision of Dr. C. A. Hoppert, professor 
of biochemistry. The Carr-Price reaction method giving a blue color 
through the use of antimony trichloride was ^ised and the blue units 
per gram are shown in Table 4. One blue unit is approximately equal 
to one and one-half U.S.P. units of Vitamin A. The liver of one bird 
from the carrot-fed pen showed an unusually high storage of Vitamin 
A, and one bird on the ‘‘Greenmelk”-fed pen showed a low amount. 
Disregarding these two individuals the carrots gave belter results than 
the “Greenmelk’Lfed pen. Those receiving alfalfa were lower than 
either of the other two pens. This again indicates that the quantity of 
alfalfa consumed was not sufficient. Again attention should be called 
to the fact that no yellow corn was used. 

While there is considerable debate as to the effect that Vitamin A 
has on mortality, this trial indicates that higher Vitamin A intake may 
reduce mortality to some degree. 

Summary 

Chantenay yellow carrots may be used as a source of Vitamin A 
(green feed substitute). Presumably any other variety of yellow car- 


Table 5. Vitamin A content of eggs. 

(Blue units per gram) 


Month 

Carrot-fed 

‘'Greenmelk’'-fed 

Check 

January 

mBm 

11.5 

■M!|| 

February 


17.6 


March 


15.5 


April 

1 15.1 

18.4 

■HiHi 
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rots will give similar results. The liver storage of Vitamin A was 
higher on the carrot-fed pen than the liver storage of the birds fed 8 
per cent of dehydrated alfalfa leaf meal in the mash. Thus it may be 
stated that 4 to 5 pounds of the raw carrots (cooked) per day is 
sufficient for 100 birds when yellow corn is not used. 

‘'Greenmelk'’, when fed at the rate of 2 pounds per 100 birds per 
day, did not produce any better egg production, although the cost was 
greater. The liver storage of Vitamin A and the Vitamin A content of 
the eggs was higher for the “Greenmelk”-fed pen, than for the check 
pen. 

The amount of sardine oil used was in excess of that necessary for 
egg production. 

There is an indication that mortality is lower by feeding increased 
amounts of Vitamin A, though the differences were not great enough 
to warrant a definite conclusion in this respect. 

Where yellow carrots are available and alfalfa products of good 
quality are not available, or are available at higher prices, the flock 
owner may use carrots with a reasonable chance of supplying the laying 
birds* needs for green feed during the winter months. 
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A STUDY OF CREAM QUALITY FROM CREAMERIES 
LOCATED IN SOUTHERN MICHIGAN 


J.|M. JENSEN 

Section of Dairy Husbandry 

The cream purchased for buttermaking in Michigan is quite gen- 
erally bought without being segregated into quality grades; and no 
price differential is offered by buyers of cream except in a few small 
creameries. Many persons in the dairy industry believe that real im- 
provement in quality will come only when the cream is graded and 
there is a difference in price between good and poor cream. 

Creamery operators believe that cream grading is necessary in order 
to improve quality and realize that good cream is worth more to them 
than cream of poor quality. The difficulty the creamery operators 
encounter in putting into force such a plan is a lack of control in 
uniform grading. A grading plan is sought that is adaptable to cream 
station buying as well as to creameries of all sizes. 
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A Study was made during October on the quality of cream pur- 
chased by four large creameries located in adjoining areas in southern 
Michigan. An attempt was made to determine the cream quality as 
it existed in those factories by the use of the rapid acid test and by 
taste and smell. 

The creameries in which these studies were made manufacture 
butter which usually scores from 90 to 91, with a few churnings scor- 
ing 89 and some butter scoring 92. One of these creameries grades 
cream so that it is able to satisfy a market with 92, 90, and 89 score 
butter. The other three creameries make but one grade of butter, 
rejecting only a few cans of cream of particularly bad flavor or cream 
that is illegal in sediment content. 

Procedure 

The cream from each creamery was gathered two times each week, 
which would make one shipment four days old while the other ship- 
ment would be three days old. In each instance assurance was given 
by creamery operators and truck drivers that the cream from each 
patron was gathered twice each week, irrespective of the amount. 

The cream was stirred for sampling; following that, each can was 
graded by taste, to determine whether the cream would make butter 
scoring 92, 91 to 90, or less than 90. The rapid acid test was then per- 
formed, with each dipper of sodium hydroxide solution equivalent to 
0.3 per cent acidity, calculated as lactic acid. The cream was segregated 
into acidity groups of (1) less than 0.3 per c^nt, (2) less than 0.6 per 
cent and (3) more than 0.6 per cent acidity. In most instances it was 
possible to determine the acidity group of samples by taste, the actual 
acidity test being made only to check on cream close to the border 
of each group. This means of acidity determination was necessary 
owing to the speed with which cream was handled in the receiving line. 

The criticisms were recorded for the cream that was placed into 
the class of “less than 90 score^’. 

The mean temperature of weather was recorded for four days pre- 
ceding each day’s delivery. 

Results 

The results of the study are presented in Table 1. A total of 5,925 
cans of cream were gradecl. Of this 397 or 6.7 per cent were less than 
0.3 per cent in acidity ; 3,876 or 65.4 per cent were less than 0.6 per cent 
in acidity, while 1,600 samples or 27 per cent exceeded 0.6 per cent 
in acidity. 

The score of cream was divided as follows : 1,427 samples or 24.0 
per cent would make 92 score butter; 3,630 cans or 61.2 per cent would 
make 91-90 score butter, while 858 cans of cream, 14.48 per cent would 
make butter scoring less than 90. 

An apparent degree of quality improvement is noticeable in three - 
day cream compared with four-day cream. This is especially apparent 
in the high percentage of cans in Creamery '‘D” grading 92 score. 
It is also made obvious by the fact that on the average a greater per- 
centage of the four-day cream scored less than 90 in all creameries 
except Creamery ‘"C”. 

The atmospheric temperature no doubt is responsible for quality 



Table 1. Acidity and score of cream in cans and cent. 
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Average 


©« r- 


III 
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Acidity of Cream | Score of Cream 

1 

s 

1 

i 

Per 
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Date 



Total 



October 4. . 
O^ber 5. . 
October 6. . 
October 10. 
October 11. 
October 12. 
October 19. 
October 20. 
October 24. 
October 25. 
October 26. 
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deterioration, since the quality of the cream seemed to vary with the 
average mean temperature of the days the cream was held. This would 
indicate that few producers are using water cooling tanks for cream in 
the area studied. The temperatures were recorded more as a means 
of comparing cream quality from one season to another, rather than 
as a means of accounting for quality differences that were found from 
one creamery to another. It is likely, however, that the low number of 
samples scoring 92 for Creamery “B’* is partly caused by the higher 
weather temperatures recorded. 

Table 2 shows how the cream was scored in the different acidity 
groups. Frequently the acidity of cream is used as a gauge of its 
quality, with an acidity of 0.2 per cent used as the upper limit in sweet 
cream and an acidity of 0.6 per cent used as the upper limit of cream 
bought as “first grade”. Three hundred eighty-five cans or 97 per cent 
of the cream of less than 0.3 acidity were given scores of 92. This 
would indicate that for cream of low acidity there is a close relation- 
ship between acidity and quality. 

Table 2. Number of cans of cream showing score of cream 
in <lifferent acidity groups. * 


Per Cent Acidity 


Score of Cream 



92 

91-90 

90 

-.3 

.38r> ' 

13 

4 

-.6 

1 ,042 

2 , .580 

277 

+ .6 


1,037 

577 

Total . . ... 

1,427 

3 , 630 

858 


Of the cream with more than 0.3 per cent acidity, but less than 
0.6 per cent, as determined by the rapid acid method, there were 1,042 
cans that were graded as material from which 92 score butter might 
have been made*. This number constituted 26 per cent of the —^.6 
per cent acidity group. The greater portion of the cans of cream in 
the group, 66 per cent, were placed in the 90 to 91 score class. Also in 
this group 277 cans, or 7 per cent, were scored less than 90. These cans 
were criticized largely for such flavors as are due to water dilution 
separating. 

Relying on acid testing alone as a grade standard would permit 
inclusion of a considerable portion of cream of poor quality. 

Sixty-four per cent f 1,037 cans) of the cream that was more than 
0.6 per cent in acidity, was placed in the 90-91 score group ; while the 
rest, 36 per cent, was scored less than 90. Thus the grading of cream 
by acidity alone would not be practical for creameries wishing to make 
more than one grade of butter. This emphasizes the necessity for 
having a well trained cream grader in each cream buying station and 
creamery. 

It should be borne in mind that insufficient data are available to 

♦The cream samples in the -.6 per cent acid group that were given 92 score 
possessed only mildly sour flavor. The vat tests from 92 score cream churnings 
ranged between 0.3 and 0.4 per cent acidity. 
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Table 3« Summary of cream acidity and score. 


Creamery 

No. 

Cans 

Acidity 

Score 

Under 

.3% 

Under 

6% 

Over 

.6% 

92 

91-90 

Under 

90 

A 

2.005 

102 

1,370 

513 

370 

1,313 

322 

B 

873 

7 

448 

408 

67 

534 

262 

C 

825 

9 

517 

297 

160 

557 

108 

D 

2,222 

279 

1,541 

382 

830 

1,226 

166 


determine actually the butter score from the score of cream. Much 
will depend upon the skill of the butterrnaker in processing factors, 
such as neutralizing, pasteurizing, and developing desirable flavors 
from starter. It is believed, however, that buttermakers are more 
skillful in processing sour cream now than formerly and are able to 
make butter of higher score from sour cream than was possible a few 
years ago. 

Table 3 shows the summary by creamery. A considerable difference 
was found in the quality of cream bought at the four different plants. 
In plant “A'' some quality work has been done in the past. The cream- 
ery is very modern. The cream is hauled in well constructed, semi- 
insulated trucks. The main drawback to quality improvement here lies 
in the fact that commission haulers are engaged in cream gathering. 
A high rate of commission is paid which encourages too aggressive 
action for quantity. 

Creamery “B’' has done little quality work. The plant buys a sub- 
stantial portion of cream through stations, while the bulk is gathered 
in open-bodied trucks operated by commission haulers. 

Table 4. Flavor criticism of cream scored less than 90. 


Creamery 


Description of Flavor Criticism 


Metallic 

Water unclean . . 
Water metallic 

Oily 

Ola cream 
Yeasty. . . 

Feed 

Cheesy . , . 

Cowy 

Bitter 

Moldy. . . 
Unclean . . 

High acid. 
Musty . . . 


*A 

B 

C 

D 

Total 

26 

18 

1 

10 

56 


15 

23 

20 

58 

is 

29 

7 

33 

84 



1 

6 

7 

80 

144 

71 

72 

237 

1 

18 

4 

14 

37 

4 

2 

1 

3 

10 

1 



3 

4 



2 ' ’ 

3 

5 

*3 




3 

1 




1 

2 




2 


" 27 "" 



27 

1 



' 3 '“’ 

5 





♦535 


♦The cream received during the first day at Creamery “A" was graded without noting criticism 
of cream that was scored less than 90. 
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Creamery has done some quality work in the past, largely in 
sediment testing and by educational programs held in conjunction 
with the annual creamery picnic. The plant is quite modern and is well 
operated. The cream is delivered in enclosed trucks. The trucks, 
however, have floor, openings which permit dirt to enter and are not 
insulated. 

Creamery has been grading cream into similar grades as those 
used in this study. They have not been paying for cream on a grade 
basis, but have made many farm visits on quality matters. They 
periodically circularize each patron with suggestions for quality im- 
provement practices. There was a remarkable degree of better quality 
cream received by this creamery than by the other creameries in this 
study. 

Cream grading less than 90 in score was criticized for flavor defect. 
Fourteen different flavor defects were found. The highest number of 
flavor defects were found to be the ‘'old cream*’ flavor. It can be said, 
however, that this is one of those convenient flavor criticisms that is 
frequently used for lack of a more exact description. One of the most 
pronounced defects found in cream flavor in this area was that caused 
by water in cream. This condition was responsible for the flavors listed 
“water-metallic”, “water unclean” and for perhaps most of the 
“metallic” flavors. Water dilution separators and permitting water to 
enter the cream from rinsing is the cause of these off-flavors. The 
“high acid” and “yeasty” lots were largely confined to creamery “B” 
where the temperature range during home storage was relatively high. 

Summary and Conclusions 

The results obtained in this study show that a wide spread exists 
in the quality of cream purchased for buttermaking. Some producers 
apparently give cream considerably more care than do others. 

It would appear that cream cannot be graded entirely by acid test, 
since only 6.7 per cent of the cream was less than 0.3 per cent in acidity, 
whereas 24.08 per cent of the cream was scored 92. Also 27 per cent 
of the cream tested more than 0.6 per cent acidity, whereas only 14.8 
per cent of the cream was scored less than 90. 

The atmospheric temperature during the days the cream was ac- 
cumulated and shipped to the creamery influenced the quality appre- 
ciably. The warmer the weather, the higher was the acidity and the 
greater the percentage of cream that scored less than 90. This would 
indicate that very few producers use water cooling equipment for 
holding cream accumulations until marketed. 

On the whole, the cream which was held three days was of better 
quality than that held four days. 

The flavor criticisms of cream scoring less than 90 are of such 
types as those that are due to improper cream storage and to water 
contamination. The cause of most cream’s being criticized as “watery” 
and “metallic” was thought to be due to the producer’s skimming with 
water dilution separators. 

Differences existed in the quality of cream purchased by the different 
creameries. Some of these quality differences were caused by variations 
in atmospheric temperature. It was also apparent that the better 
quality existed in creameries that place the most emphasis on quality. 
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HURON, A NEW OAT VARIETY FOR MICHIGAN 


E. E. DOWN AND J. W. THAYER 
Section op Farm Crops 


A new oat variety, characterized by a high degree of resistance to 
smut and grain of markedly superior test weight, has recently been 
developed through cooperative effort of the Michigan State College 
and the United States Department of Agriculture. Given the name, 
‘'Huron’*, a typical Michigan name of Indian origin, this new oat has 
been increased to the point where pure seed is available for general 
distribution. 

The parent material from which the Huron oat was bred came 
from a cross between the Markton and Victory varieties originally 
made by G. A. Wiebe at Aberdeen, Idaho, in 1923. The Markton 
oat was selected by the United States Department of Agriculture from 
seed of Turkisli origin and is characterized by its immunity from 
smut, while the Victory oat, an excellent plump kerneled white variety 
was developed in Sweden. A number of selections from this cross 
were sent to the Farm Crops Section of the Michigan Experiment 
Station by T. R. Stanton, Division of Cereal Crops and Diseases of the 
United States Department of Agriculture in 1929. 

One of these U. S. D. A. selections, which carried the identification 
number C.I. 2590 had, by 1932, demonstrated superior merit in the 
Michigan trials. Plant selections made in 1932 and tested in 1933 
demonstrated that C.I. 2590 was still impure from a genetic standpoint 
and produced hereditary variations in such characters as plant height, 
maturity, and weight and quality of grain. Two of these selections, 
numbered 5210 and 5211, were promising enough in performance to 
warrant testing them thoroughly in several parts of Michigan. The 
strain numbered 5210 appeared to best advantage in these trials, so a 
quantity of seed was produced in 1938 sufficient to plant approximately 
90 acres and the seed, in 1939, was planted by five farmer-cooperators in 
order further to increase the seed and to obtain field observations on 
performance. The harvest of these 1939 increases which in all cases 
brought grain of superior quality, and the continued excellent perform- 
ance of this selection in comparative over-state trials indicated that 
this selection, now named Huron, had characteristics of sufficient value 
to warrant its introduction for general commercial use. 

The merit of the Huron oat is demonstrated when its performance 
is compared with that of the Wolverine variety chosen for this com- 
parison because the Wolverine oat is widely grown throughout the 
lower peninsula of Michigan where for many years its performance 
has made it Michigan’s most popular oat variety. The Wolverine oat 
was also developed at the Michigan Experiment Station and introduced 
in 1918. 



212 


MICHIGAN QUARTERLY BULLETIN 


started to head. This caused Huron to lodge and it never recovered 
whereas Wolverine did not lodge. In 1937, the Huron ripened several 
days earlier than Wolverine in Sanilac County but harvesting was 
delayed until Wolverine was ripe, a disadvantage to the early strain. 

Smut ResUtance 

The smut resistance of the Huron oat was definitely determined as 
selections were made and further verified in 1936 and 1937, when 80 
rows were planted to seed originating from single plants and the seed 
was thoroughly inoculated with a mixed sample of smut spores. None 
of the plants developed any smut whatsoever. Undoubtedly the Huron 
variety docs not need to be treated with any disinfectant to control 
smut. The seed used in the trials reported herewith was not treated 
and no smut developed in the Huron variety. 

Maturity 

Time of heading can usually be used as a direct measure of the 
relative maturity of two varieties of oats. For example, logold oats, 
an early variety, will head and also ripen from* 7 to 9 days earlier than 
Wolverine. The Huron oat, however, is different in that respect. In 
the East Lansing trials (Table 1), it headed an average of 7 days 
earlier than Wolverine but ripened fully only 2 to 4 days earlier. This 
means that Huron has a longer time between heading and ripening than 
Wolverine, a fact which may account for its unysually high test weight. 

Like its high test weight, the carliness in date of heading of the 
Huron oat is not a characteristic of either of its parent varieties. 
Markton, the earlier of the two parents, heads 2 or 3 days earlier than 
Wolverine and tends to retain this same spread in time of ripening. 
Victory, the other parent, is a little later in both heading and ripening 
than Wolverine. 


Stiffness and Height of Straw 

The Huron variety normally has a somewhat shorter straw than 
Wolverine, the difference usually being around 4 inches. It is definitely 
stiffer in straw than its Markton parent, but is not superior to Victory 
or Wolverine in this respect. At present, the Huron variety is recom- 
mended for those soils in the lower peninsula of Michigan where the 
Wolverine variety is adapted. 


Summary 

The Huron is a high yielding, medium early, high test weight, 
highly smut resistant, yellowish grained variety of oats that was 
selected from a cross made between Markton and Victory. 

The plants, are about four inches shorter and have approximately 
the same stiffness of straw as Wolverine. It is recommended for those 
soils of the lower peninsula of Michigan where Wolverine oats are 
known to be satisfactory. 
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BULLETIN REVIEWS 

Cir* BuL 171. — Alfalfa Bactarial Wilt in Michigan. — Muncie, J. H. 
and Megee, C. R. — Bacterial wilt of alfalfa has spread rapidly until 
fields in 20 counties have been found affected. Weakening of the plants 
by this disease often leads to severe winter injury. The causal bacteria 
live over from year to year in the soil in old infected roots and are 
carried from one part of the field to another in surface water. The 
bacteria are also carried on the mower knife in cutting diseased fields. 
Apparently all common varieties of alfalfa are affected by wilt. Grimm 
and Hardigan are readily killed by the disease but Ladak seems to be 
much more resistant. Seeding smooth bromegrass with alfalfa seems 
to reduce the spread of wilt in the field. (11 pp., 2 figs.) 

Spec. BuL 300. — ^The Kalamazoo Milk Market. — Ulrey, O. — study 
of the distributive channels and competition in marketing milk in the 
area, the production and utilization of milk in the county, inspection 
of milk in Kalamazoo, organization and functions of the Kalamazoo 
Milk Producers' Cooperative, number and size of milk distributors, 
handling of welfare milk, operation of the federal marketing agreement 
and license, and a description of the milk prices and price plans for 
selling milk in the Kalamazoo market. The Kalamazoo milk market 
was studied by many groups of producers and distributors during 1938 
and 1939 because prices to producers and retail prices were maintained, 
while most of the other milk markets of the state were in a chaotic 
condition. Consequently, the primary purposes of the study were to 
explain the reasons for the relative stability of the market, and to 
describe the facilities, institutions and market practices. (44 pp., 34 
tables, 9 figs.) 

Tech. Bui. 167. — Use of Fertilizers and Lime on Native Pastures in 
Michigan. — Tyson, J. — Results are presented of a series of field fer- 
tilizer trials on native pastures beginning in 1928 and well distributed 
over the state so as to represent a number of the more important soil 
types. It was found that application of 500 pounds per acre of a fer- 
tilizer relatively high in nitrogen (e.g. a 10-6-4 combination) brought 
about increases of approximately 100 per cent in yield. This increase 
was obtained principally during the months of May, June and July. 
Increased yield was accompanied by substantial increases in nitrogen 
content of the herbage and a consequent increase in nutritive value. 
(32 pp., 9 tables, 17 figs.) 

Tech. Bui* 168. — A Study of the Protein-Nucleates of the S|>ecies of 
the Genus Brucella* — Stahl, W. H., Pennell, R. B. and Huddleson, 
I. F. — Methods are described for preparing Brucella protein-nucleate 
and separating it into its components, protein and nucleic acid. The 
protein-necleate comprises approximately 14 per cent of the total dry 
weight of the cells in the case of the preparations from smooth strains, 
and about 18 per cent of the intermediate rough and rough strains. The 
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protein component comprises about 70 to 75 per cent of the protein- 
nucleate prepared from the smooth strains and about 60 per cent of 
those prepared from the intermediate rough and rough strains. The 
nitrogen partition is given. All proteins contain traces of sugars, but 
no amino-sugar. 

Guanine, adenine and cytosine, but no thymine and uracil, were 
found in the nucleic acids. Both pentose and desoxypentose sugars 
were present and studied quantitatively. There was a soluble and 
insoluble portion when mixed with an excess of glacial acetic acid, and 
further data tend to show that there are two nucleic acids present; 
the other alternative, a nucleic acid composed of both pentose and 
desoxypentose nucleotides, is possible but improbable. 

The results of precipitation studies with the protein-nucleates and 
protein components from smooth strain preparations show that they 
are not type-specific, and that the nucleic acid possesses no precipitating 
power. The protein-nucleate and protein component from the inter- 
mediate rough and rough strain reacted only slightly with homologous 
and heterologous antiserum. Their nucleic acids also possessed no 
precipitating power. The protein-nucleate and protein component elicit 
non type-specific reactions in Brucella sensitized rabbits. The IR and R 
strain preparations elicit only a slight allergic reaction. The protein- 
nucleate, protein and nucleic acid were found to be non-toxic. (22 pp., 
10 tables.) 


JOURNAL ARTICLE ABSTRACTS 

Plhotossmthetic Studies of Mutational Barrenness in the Mont- 
morency Cherry, — Crist, J. W, — Jour. Agr. Res, 59 (7) : 547-553. 1939. 
(Journal Article No. 233, n. s., from the Michigan Agricultural Experi- 
ment Station.) — Buds from a mutating barren branch of a Montmorency 
cherry tree were propagated and trees therefrom produced. The result 
was that of some normal trees, some wholly barren, and some a mix- 
ture of these two characteristics. 

A test was made on these trees of the hypothesis that the failure 
of the barren portion to form fruit buds was due to a relatively low 
rate of photosynthetic activity and hence insufficient storage of organic 
materials in the spurs prior to and during fruit-bud initiation and de- 
velopment. Two seasons of experimental observations using the Sach's 
half-leaf method for determining photosynthetic rates showed this to 
be the case. The evidence of the rates themselves was supplemented 
and affirmed by data obtained from successive analyses of the chemical 
composition of the spurs. 

Variation and^ Correlation in Bud Mutants of the Montmorency 
Cherry.— Crist, J. W.— Jour. Agr. Res. 59 (5) : 393-395. 1939. (Journal 
Article No. 334, n. s., from the Michigan Agrcultural Experiment Sta- 
tion.) — Measurements of areas of individual leaves of a bud mutant of 
the Montmorency cherry were compared with similar measurements 
for the parent form. There was some indication of a greater degree 
of variability in the mutant than in the normal form. 
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Squab Chick«m-~An Outlet for Excess Cockerels. — Schaible, P. J., 
Ruth M. Griswold, J. A. Davidson, and Selma L. Bandemer. — Proceed- 
ings of the Seventh World's Poultry Congress, pp. 448-452. 1939. 
(Journal Article No. 348, n. s., from the Michigan Agricultural Experi- 
ment Station.) — Surplus day-old cockerels may be economically grown 
to 1 to 1.25 pounds of live weight and marketed as squab chicken when 
space, labor, equipment, or financial requirements do not permit their 
growth to heavier market classes of poultry. To produce equal live 
weights of broiler (12-week-old) and squab (6- week-old) chickens, 
31.8 per cent less feed, 25.6 per cent less floor area, and 35.9 per cent 
less volume are required for the squab chickens. On the other hand, 
2.5 times as much area would have to be heated for these birds. Despite 
a higher mortality rate of squab chickens than of broilers, the greater 
investment per casualty in the latter more than outweighs the loss 
of a larger number of less expensive squab chicks. Leghorns weighing 
1 to 1.25 pounds are as satisfactory in body conformation as other 
breeds of the same weights. The marketing of Leghorn cockerels as 
squab chickens would result in uniformly higher quality in the heavier 
classes of poultry because this practice would result in Leghorns 
being sold at their best rather than allowing them to grow into older 
birds of poorer quality. 

Of particular interest to hatcherymen is the fact that two to three 
times as many baby chicks would be required to produce the same 
weight of squab chickens now supplied by the heavier classes of poultry. 
Squab chickens, when served whole, are “eye-appealing’', particularly 
suited for hotel and banquet service. 

Methods of dressing and preparation for serving are described in 
detail. 

Experimental Work on Lactic Acid in Preserving Pickles and Pickle 
Products. — Fabian, F. W. and C. K. Wadsworth. — Food Research 4 : 
499-529. 1939. (Journal Article No. 350, n. s., from the Michigan Agri- 
cultural Experiment Station.) — Previous studies at this station on 
genuine dill pickles and salt stock pickles had shown that in normal 
fermentation the ratio of lactic to acetic acid was 8:1 for dill pickles 
and 6:1 for salt stock pickles. These experiments were conducted to 
test the suitability of substituting lactic in w^hole or in part for acetic 
acid in the preservation of pickles. It was found that salt is removed 
at a much faster rate during the first than during the second 24-hour 
freshening period, approximately 50 per cent of the salt being removed 
during the first hour after heating. Acetic acid penetrates pickles more 
rapidly than lactic acid. The rate of penetration of acid into the pickles 
is greatest during the first 24 hours after they are placed in the acid 
liquor, 75 to 80 per cent of the total amount being absorbed by small 
pickles within the first six hours. Equilibrium is reached within 40 
hours for small pickles. 

Studies dealing with the preservative value of acetic and lactic 
acids in the presence of sucrose, made with an acid-tolerant yeast, show 
that when the acetic acid was kept constant and the concentration of 
sucrose was varied from 14° to 24° Baume for each series of experi- 
ments, there was a gradual decrease in the number of jars of pickles 
showing viable yeasts as the percentage of sugar was increased. When 
the amount of sucrose was kept constant and the percentage of acetic 
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acid increased, there was a gradual reduction in the number of jars 
showing viable yeasts. No significant reduction occurred, however, 
until a 22® Baume had been reached. Under the same conditions, in- 
creasing the lactic acid content did not effect nearly so great a reduc- 
tion in the number of jars showing the viable yeasts — this despite the 
fact that the lactic acid solutions had a lower pH value. Likewise, 
increasing the sugar concentration in the presence of lactic acid did 
not reduce the number of jars showing viable yeasts nearly so mucli 
as did acetic acid. 

In a similar series of experiments using a combination of acetic 
and lactic acids in the presence of varying amounts of sucrose, the 
preserving action was proportional to the amount of acetic acid used. 
The influence of increasing the concentration of sucrose on the viability 
of yeasts is not so great in a combination of the two acids as with 
acetic acid alone but greater than with lactic acid alone. An acidity of 
not less than 2 per cent acetic or a combination of acetic and lactic 
acids in the ratios used in these experiments is recommended for pre- 
serving pickles or pickle products. 

Under the conditions of these experiments, pH was not found a 
reliable indicator of the preserving power of the acids present. 

In experiments in which sweet pickles, process dill pickles and relish 
were made with acetic acid and combinations of acetic and lactic 
acids, it was found that lactic acid, when used alone or in combination 
with acetic acid, is not suitable for making sour pickles either from the 
standpoint of flavor or keeping properties. Lactic acid is not suitable 
for making sweet pickles or relish when used alone, but greatly im- 
proves the flavor of these products when used in the proper ratios with 
acetic acid. The best ratios were 1.6 : .4 or 1.8 : .2 per cent of acetic 
and lactic acids, respectively. 

A combination of lactic and acetic acids gave better-flavored proc- 
essed dill pickles than either acid alone. The ratio of acetic to lactic 
calculated as acetic, which gave the best results was 1 : .2, .8 : .4, or 
even as high as .6 : .6 per cent, respectively, with distilled vinegar. 

A Comparison Between Yields Calculated from the Grain-Straw 
Ratio and Those Calculated from Small Cut-Out Areas. — Davis, J. F. — 
Jour. Amer. Soc. Agron. 31 : 832-840. 1939. (Journal Article No. 352, 
n. s., from the Michigan Agricultural Experiment Station.) — ^Yields of 
oats plats calculated by taking the total bundle weight of the plat times 
the ratio of grain weight to the bundle weight of a small portion of 
the plat was found to agree .more closely to the actual weight of grain 
obtained by threshing the entire plat than did yields estimated by the 
method commonly used of harvesting small areas from a plat with a 
hand sickle. 

Comparisons between plat yields based on five, four, three, two, 
and one bundle selected at random from a plat and plat yields estimated 
from six, five, four, three, two and one area were made with the plat 
yields obtained from threshing the entire plat. A statistical examina- 
tion of the data shows higher “r’' and values and closer conforma- 
tion on the regression line to the line Y = X when yields secured from 
the weight relationship method of calculating yields are compared with 
the actual plat yields than when the yields are obtained from small 
areas cut from the plat by hand. The standard errors of estimate and 
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the errors of estimate from the line Y = X varied si|:;:iiificantly between 
all area methods and the method in which the weight relationship of 
five bundles to the total grain and straw weight of the entire plat 
was used. 

Three bundles weighed from a plat 14' x 150' arc sufficient to give 
a very accurate estimate of plat yields and would be the recommended 
number to use in yield estimation for a plat of this size. The amount 
of hand labor required is lessened considerably in the use of the weight 
relationship method since the entire plat is cut with a binder and at 
the same time ; this method gives a better estimate of the actual plat 
yield than wdien the yields are based on areas cut out by hand. 

A Chemical Study of Ketosis in a Dairy Herd. — Duncan, C. W., Huff- 
man, C. F. and Tobin, H. A. — Jour. Am. Vet. Med. Assoc. XCV (753) : 
690-700. 1939. (Journal Article No. 355, n. s., from the Michigan Agri- 
cultural Experiment Station.) — Some constituents of the blood, urine 
and milk were determined in samples collected from a herd of purebred 
Jersey cows suffering from acetonemia. The disease had become so 
malignant that all of the milking cows, first-calf heifers, and open 
heifers were becoming affected. The ration consisted of poor quality 
soybean hay, corn silage, and a small amount of grain. The treatment 
consisted of changing the ration to alfalfa hay, corn stalks, larger por- 
tions of grain, and corn sugar or molasses, and the administration of 
chloral hydrate to the most severely affected cows. The condition was 
not entirely cleared up in some of the cows until after they were 
turned out to spring pasture. 

The ketone bodies in the blood of the milking cows before treat- 
ment varied from 1.55 to 79.05 mg. per 100 cc. while the variation in 
the urinary ketone bodies was from 20.3 to 549.5 mg. Four weeks later 
these constituents had decreased to an average of 2.96 and 53.6 mg., 
respectively. The ketone bodies were also present in the milk in amounts 
from traces to 42.9 mg. 

The values obtained for plasma calcium, magnesium and chloride 
did not indicate a disturbance in the metabolism of these constituents 
in ketosis. The subnormal inorganic phosphorus values were associated 
with the poor nutritional condition of the cows. Acidosis was not en- 
countered in this investigation and a lack of relationship was found 
between the blood ketone bodies and the carbon dioxide combining 
capacity of the blood. 

In light of recent investigations concerning the variety of hydrolytic 
cleavage products produced by bacterial and enzymatic fermentation 
of cellulosic materials, it is suggested that these intermediate products 
may play an important part in ruminant digestion and particularly in 
the study of the physiology of ketosis. The general conclusion is reached 
that certain practical measures can be taken to reduce the incidence of 
ketosis in farm herds under stall-feeding conditions. The most impor- 
tant of these arc an improvement in the general management of the 
herd and better feeding, especially in regard to roughages. The results 
also suggest that high-producing cows on ordinary roughage rations 
may be demanding additional quickly soluble sugars to satisfy their 
^demand for endogenous carbohydrate metabolism. 

A New North American Species of Asteia (Dipterm, Asteiidae).-— 

Sabrosky, C. W. — Pan Pacific Entomologist, 15 (4) : 165-167, 1 fig. 
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1939. (Journal Article No. 3S9, n. s., from the Michigan Agricultural 
Experiment Station .) — Asteia mulHpunctata Sabrosky, new species, is 
described and named. It belongs to a small and uncommon group of 
flies of which barely a half dozen species have hitherto been known 
from the United States. 

Papillary Edema and Nyctalopia in Calves, — Moore, L. A. — ^Jour. 
Dairy Sci. 22 (10) : 803-812. 1939. (Journal Article No. 360, n. s., from 
the Michigan Agricultural Experiment Station.) — Calves placed on low 
carotene rations at 40 to 90 days of age developed nyctalopia in from 
48 to 73 days. Papillary edema developed at approximately the same 
time although there were some variations. An intake of about 9 micro- 
grams of carotene per pound of body weight was not sufficient to 
prevent nyctalopia or an increase in papillary edema. An intake of 
about 16 micrograms per pound of body weight was sufficient to main- 
tain the plasma carotene at 0.2 micrograms per ml. and above in Hol- 
stein and Ayrshire calves and to prevent nyctalopia and maintain fair 
general health. When the plasma carotene values fell below about 
0.13 micrograms per ml., nyctalopia and papillary edema followed in 
Holstein and Ayrshire calves. 

The carotene requirements given by Guilbert and Hart (7) for the 
bovine are approximately correct where nyctalopia is used for a 
criterion. 

Ox>ked and Oxidized Flavors of Milk as Affected by Ferrous Iron.— 

Gould, I. A.— Jour. Dairy Sci. 22 (12) : 1017-1023, 1939. (Journal Article 
No. 365, 11 . s., from the Michigan Agricultural ‘Experiment Station.) — 
This study was conducted to determine : (a) the relation between the 
cooked and iron-induced oxidized flavors when the iron was added be- 
fore and after heating the milk, and (b) the possible correlation of the 
findings with the liberation of the heat labile sulphides of the milk. 
The results showed a definite relationship between the cooked and 
oxidized flavors in milk to which had been added 2.8 p.p.m. ferrous iron 
either before or after the heat treatment. The critical temperature 
was approximately 80® C, i.e. the milk heated to lower temperatures 
failed to show the cooked flavor after 48 hours but had developed the 
oxidized flavor, whereas the milk heated to higher temperatures pos- 
sessed a persistent cooked flavor and did not become oxidized. Ferrous 
iron was found to have only a negligible influence on the persistence 
of the cooked flavor in contrast to a pronounced influence exerted by 
copper. The liberation of volatile sulphides was greatly retarded by 
copper, whereas the ferrous iron showed only a slight influence in this 
connection. The dilferenccs between copper and ferrous iron in influenc- 
ing the cooked flavor of milk may be due to differences in the sulphide- 
combining abilities of these metals, due to differences in their abilities 
to form complexes with the substance supplying this heat-labile sulphur, 
or due to differences in their oxidizing properties. 

Tlie Uze of Brilliant Green, Sodium Azide, and Dextrose in the 
Microscopic and Hotis Tests for Streptococcic Mastitis.-— Bryan, C. S., 
Devereux, E. D., Herschey, W. C and Corbett, A. C. — ^The North Amer- 
ican Veterinarian. 20 (9) : 41-46, 1939. (Journal Article No. 370, n. s.,« 
from the Michigan Agricultural Experiment Station.) — ^The use of a 
selective preservative yielding a final dilution of 1 ,*50,000 brilliant green, 
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1 :1S,000 of sodium azide, and 1 :1,000 of dextrose in the milk increased 
the accuracy of results of the microscopic test as compared to the use 
of brilliant green alone as the preservative and greatly reduced the 
time required to read the results by suppressing both the udder micro- 
cocci and contaminating bacteria. 

The use of the same selective preservative in the Hotis test increased 
the 24-hour reading from 60 per cent efficiency to 81 per cent efficiency 
and reduced the number of negative cows giving positive results from 
7.3 per cent to 2.6 per cent. The 48-hour reading increased the efficiency 
of the testing of infected cows from 68 per cent for the regular Hotis 
test to 87.6 per cent and reduced the number of negative cows giving 
positive reactions from 14.6 per cent for the regular Hotis test to 4.6 
per cent. 

Effect of Sulfapyrid£ne (Dagenan) on Brucella abortus in vitro and in 
vivo. — Hamann, E. E. and Huddleson, I. F. — Proc. Soc. Exp. Biol, and 
Med. 42: 555-556. 1939. (Journal Article No. 372, n. s., from the Mich- 
igan Agricultural Experiment Station.) — ^The oral administration of 
sulfapyridine to guinea pigs in amounts varying from 3.4 to 100 mg. 
over a period of ten days had little, if any, effect on the course of 
Brucella infection. The results of in vivo experiments show that sulfapyridine 
has a definite bacteriostatic action on Brucella abortus. The decrease in the 
number of organisms is especially noticeable after five days incubation in 
broth in the presence of sulfapyridine in a 1 :1,000 and 1 :10,000 dilution. 

Isolation of Phytopathogenic Actinomycetes. — KenKnight, G. and 
J. H. Muncie. — Phytopath, 29: 1000-1001. 1939. (Journal Article No. 
375, n. s., from the Michigan Agricultural Experiment Station.) — A 
simplified method of isolating Actinomycetes from potato scab lesions 
is described with formulae of suitable culture media for separation of 
Actinomycetes from secondary organisms and contaminants. 

Information Obtained by the Microscopic Examination of Raw Milk 
Not Shown by the Methylene Blue Test or the Standard Plate Gnint. — 

Fox, W. K., Turney, G. J., and Bryan, C. S. — The Milk Dealer, 28 (12) : 
42. 1939. (Journal Article No. 376, n. s., from the Michigan Agricul- 
tural Experiment Station.) — The microscopic clump count and the (old) 
standard plate count compare very favorably when used on producer 
samples of raw milk to determine the bacterial count of raw milk. The 
microscopic method presents not only a method of counting, but also 
a means of determining the causes of poor quality in high count milk. 
The types of bacteria present indicate the probable source of excess 
contamination in the system of milk production. This information facili- 
tates more effective field work in a quality control program. The 
amount of visible dirt in milk as shown by sediment tests has very 
little bearing upon the bacteria count of the milk. 

Experimental Work on Processing and Finishing Pickles, IL The 
Correct Use of the Salometer in Pickle Manufacture* — Richardson, D. 
E., Fabian, F. W. and Wadsworth, C. K. — Fruit Products Journal, 19: 
75-77. 1939. (Journal Article No. 388, n. s., from the Michigan Agricul- 
tural Experiment Station.) — A study was made of salometers used in 
the pickle industry. It was found that the per cent error of reading of 
the salometer ranged from 3.3 to as high at 23.3. In some types of 
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pickles such as genuine dills, this would account for some of the here- 
tofore unexplainable losses due to spoilage. 

The results showed that the salometer reading is accurate as an 
index of salt content only in high salt concentration such as found in 
salt stock or similar strong brines. It is desirable to determine the salt 
content of weaker brines such as used in genuine and process dills, and 
in freshening and processing waters by titration with silver nitrate and 
to convert it to the true salometer value by a conversion curve. A cor- 
rection must be applied for the density of volumetrically measured 
samples and may be most conveniently applied by incorporating it in 
the conversion curve. This correction may be neglected in samples 
testing less than three per cent salt. Sufficiently accurate results may 
be obtained in determining the salt content of sweet liquors by neglect- 
ing the conversion correction and taking the per cent salt by titration. 
The accuracy and simplicity of the method outlined recommends it for 
use in plant practice. 

The Preparatian and Purification of Brucella Antiserum. — Huddle- 
son, I. F. and Pennell, R. li. — Science, 90: 571. 1939. (Journal Article 
No. 396, n. s., from the Michigan Agricultural Experiment Station.) — 
A purified specific precipitating and toxin neutralizing antiserum for 
Brucella has been prepared by making use of AlCla and pepsin for re- 
moving 97 per cent of non-antibody protein. 

The purified antiserum is precipitated by the soluble toxic fraction 
from Brucella cells when the fraction is diluted to 1 :4, 000, 000. When 
an amount as small as 0.000156 cc. is injected into a guinea pig one 
hour before the injection of a toxic dose oi the soluble toxin, the 
guinea pig is completely protected from a toxic reaction and death. 



VOL. 22 — FEBRUARY, 1940 — NO. 3 


221 


NATURE OF PUBLICATIONS 

Four series of publications are issued by the Michigan Agricultural Experiment 
Station — Circular, Special, Technical, Quarterly — ^and the Extension Division issues 
an Extension series, and also a series designed especially for Boys’ and Girls’ 4-H 
Club members. The Extension (E) bulletins and the Circular (C) bulletins are 
popularly written articles of information on the subjects indicated. Their subject 
matter is based on the results of investigations at the Experiment Station and on 
other sources of information. The Special (S) bulletins report on specific investiga- 
tions conducted by the Michigan Station. They are written in popular style so as 
to be of use to farmers and others interested in the subjects in question. The 
Technical (T) bulletins likewise report on specific investigations of the Michigan 
Station but deal with subjects that from their very nature must be described in 
more or less technical language. They are printed in small editions and are in- 
tended especially for libraries, investigators, teachers, extension men, county agri- 
cultural agents and other specialists who may have use for them. The Quarterly 
bulletins contain timely articles of information for farmers, based largely on the 
work of the Agricultural Experiment Station. 

A mailing list is maintained to whom the Quarterly bulletins are regularly sent. 
They are free to residents of Michigan. A charge of 25^ per year is made to those 
outside the State. Remittance may be made in stamps or coin. Bulletins of the other 
series are sent only upon specific request, except to a small list consisting of 
libraries, experiment stations, extension workers, county agricultural agents, and 
newspapers. 

Individual copies of publications, with the exception of those listed with a stated 
charge, arc sent free upon request so long as the supply lasts. Failure to send a 
bulletin requested means that the publication has gone out of print since this list 
was issued. Because of their cost and the size of the editions printed, however, 
requests should be limited to those actuallv needed, not to exceed 10 DIFFERENT 
BULLETINS at any one time. For additional copies of the same publication, a 
charge is made of three cents or more, depending upon the cost of the bulletin. 

MICHIGAN college and school libraries — Bulletins are not printed in editions 
large enough to be supplied to schools for text book purposes, but libraries of 
colleges and public schools in Michigan will be supplied with copies not to exceed 
six of each requested bulletin for class reference. 

Please send in order by letter or postal card giving series and number, for 
example : 

C154 E199 S2(y) 

K185 S229 

Address application for bulletins to Agricultural Experiment Station, East Lansing, 
Michigan. Write your name and address plainly. 


BULLETINS FOR GENERAL DISTRIBUTION 


♦Bulletins listed with a star(*) preceding 
Single Copies Free Unless Charge Is Stated, 


AGRICULTURAL ECONOMICS 
(IncludHnV Farm Managament, Marketing) 


C153 A Handbook of Michigan Tax Laws 
C169 Marketing Michigan Vegetable Crops 
S171 Fanners* Cboperative and Sell- 

ing Organizations in Michigan 
S185 Roadside Marketing in Michigan 
SUI9 The Marketing of Michigan Milk 
S199 Studies in Swine Feeding 
S206 Types of Farming in Michigan 


the number are recent publications. 

S209 Consumers* Demand for Apples 
S215 Successful Farm Practices in the Upper 
Peninsula 

S217 Market!^ Michigan Beans 
S227 Motor *rruck Marketing of Michigan 
Fruits and Vegetables 

S232 The Michigan Pear Industry, Its Status 
and Trends 

S235 Motor Truck Marketing of Michigan 
Livestock 

S237 Trends in Cherry Production 

5241 A Farm Management Study of Crop 

Production Practices 

5242 Grape Production Costs and Returns in 

Southwestern Michigan 
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S250 Amounts and Kinds of Feed Fed to 
Michigan Dairy Cows 

5254 Organization of Farms in Southeastern 

Michigan 

5255 Sheep Investigations and Management 

Practices in the Upper Peninsula 
S258 Production and Price Trends in the 
Pitted Red Cherry Industry 

5263 The Production -Consumption Balance of 

Agricultural Products in Michigan: 
Part I Fruits and Vegetables 

5264 Farm Tax Delinquency in Michigan from 

1928-1932 

5267 An Economic Study of the Potato Enter- 

prise in Michigan 

5268 Public Produce Markets of Michigan 

5269 The Production-Consumption Balance of 

Agricultural Products in Michigan: 
Part II Livestock and Animal Products 

5270 The Economics of Bean Production in 

Michigan 

S278 The Production-Consumption Balance of 
Agricultural Products in Michigan: 
Part III Field Crops 

S284 Economic Aspects of Lamb Feeding in 
Michigan 

S286 Cost of Apple Production in Berrien 
County, Michigan, in 1936 
S288 Marketing Potatoes in Michigan 
S291 A Decade of Michigan Cooperative Ele- 
vators 

S294 Profitable Poultry Management 
S297 Profitable Dairy Management 
*S300 The Kalamaasoo Milk Market 
E189 This Business of Farming in Michigan, 
1936 


AGRICULTURAL ENGINEERING 
(Building, Farm Equipment) 

C62 The Simplex Lime Spreader 
Cl26 Essentials of a Mulch Paper Laying 
Machine 

C167 Controlling Rats and House Mice 
S 198 Combine Harvester Threshers in Michigan 
£69 A Simple Electric Water System 
£87 Silo Filling with Five Horse Power Elec- 
tric Motor 

E88 Grinding Grain with Electric Power 
ElOO Arrangement of Barn Floor Plans— Gen- 
eral Purpose Barn — Stock Face In 
ElOl Standard Dimensions Used In Laying 
Out Bam Plans 

E102 Arrangement of Barn Floor Plans— 
Dairy Barn Plan— Stock Face Out 
E103 Portable Hog Cots 
E118 Michigan Septic Tank and Tile Sewage 
Disposal System 

E129 Grinding and Elevating Grain with One- 
Half Horse Power Motor 
£130 Small Sash House for Growing Vege- 
table Plants 

£134 Common Binder Head and Knotter Head 
Troubles 

£141 Temporary Silos for Michigan 
£142 Household Closets and Storage Spaces 
£143 Care of the Sewing Machine 
£153 Care and Repair of the Mowing Machine 
£171 The Hydraulic Ram 
E18S Convenient Kitchens 
£188 The Trench Silo 
*E2M The Farm Milk House 

ALFALFA (See Cr<f») 

BEANS (See Oops) 

BUTCHERING (See Animal Husbandry) 

ANIMAL HUSBANDRY 

(Feeding, B r eed ing , Diseasee, Care of Liveetock) 

C6$ Alfalfa for Horses 
C129 Results for a Long Time Mineral Feed- 
ing Experiment with Dairy Cattle 


C147 Fitting and Showing Dairy Cattle 

5199 Studies in Swine Feeding 

5200 Hogging OR Corn 

S233 Experimental Studies in Feeding Fatten- 
ing Lambs 

S250 Amounts and Kinds of Feeds Fed to 
Michigan Dairy Cows 

S253 Liberal vs. Limited Rations for Draft 
Colts in Michigan 

S2SS Sheep Investigations and Management 
Practices in the Upper Peninsula 

S280 Fattening Beef Calves 

S293 Methods of Preparing the (^m Crop for 
Yearling Steers 

E94 Better Bulls Increase Dairy Profits 

£103 Portable Hog Cots 

£105 Raising Dairy Cklves 

E151 The Home Meat Supply (Butchering and 
Canning) 

E167 Stallion Management 

E197 Guides for Horse Buyers (One copy free 
to Michigan residents; 10 cents per 
copy to non-residents.) 


ANIMAL PATHOLOGY 

Elio Bang's Disease 
E165 Mastitis 

E174 Controlling Horse Parasites 
£201 Sleeping Sickness (of horses) 


CROPS 

C145 Field Peas for the Upper Peninsula of 
Michigan 

C148 Culture and Use of Popcorn 
C154 Alfalfa in Michigan 
* C159 A Mixture of Alfalfa and Smooth Brome 
Gra%8 for Pasture 

C161 Soy Bean Production in Michigan 
C163 Annual Cover Crops for Michigan 
Orchards 

C168 Production of Root Crops for Forage in 
Michigan 

S106 Sugar Beet Growing in Michigan 
S109 Crop Varieties for Michigan 
S130 The Clovers and Clover Seed Production 
in Michigan 

5150 Emergency Hay and Pasture Crops 

5151 Buckwheat in Michigan 

S156 Investigations with Strains of Beans 
S197 Oat Tests at the Michigan Experiment 
Station 

S2I3 Oat Varieties and Diseases in Upper 
Peninsula 

S223 Bald Rock Wheat 

S234 Spraying and Dusting Potatoes in 
Michigan 

S245 Tests Show Better Ways to Grow Mich- 
igan Potatoes 

S256 Crop Mixture Trials in Michigan 
S271 The Katahdin Potato in Michigan 
S276 Field Stacking for Michigan Beans 
S292 Alfalfa Management 
S295 The Michelite Bean 
S299 Soil Management for Potatoes 
£23 More Alfalfa for Michigan 
E44 Coming Through with Rye 
E49 Better Potatoes for Michigan 
£67 Producing Sugar Beets 
£73 Barley, Cull Beans and Potatoes as 
Feed for Dairy Cattle 
£116 Producing Beans in Michigan 
£123 Muck Soil Management for Onion Pro- 
duction 

£127 Chicory, Its Culture and Uses 
£139 Replacement Crops for Michigan's Con- 
tracted Acres 

E177 Oat Culture in Michigan 
£181 Potato Protection for Small Acreages 
E187 Winter Wheat Culture in Michigan 
E190 Dust Treatment for Seed Com Dismses 
E19S Hybrid Corn and Its Place in Michigan 
£202 Sweet (Clover 
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DAIRY 

C95 Feeding Minerals to Dairy Cattle 
C97 Cottage Cheese 

C129 Results of a Long Time Mineral Feeding 
Experiment with Dairy Cattle 
C147 Fitting and Showing Dairy Cattle 
C151 Methods and Problems of Farm Butter 
Making 

S201 The Influence of Sugar and Butterfat on 
Quality of Ice Cream 

S250 Amounts and Kinds of Feed Fed to 
Michigan Dairy Cows 

S262 The Use of Cleaners in the Dairy Plant 
S272 The Dimsal of Wastes from Milk Prod- 
ucts Plants 

S297 Profitable Dairy Management 
*S30O The Kalamazoo Milk Market 
£2 The Babcock Test 
E94 Better Bulls Increase Dairy Profits 
E9S Why Cream Tests Vary 
E96 Why Milk Tests Vary 
E105 Raising Dairy Calves 
£110 Bang's Disease 
E140 Milk-The Ideal Food 
£165 Mastitis 

*£206 The Farm MUk House 


ENTOMOLOGY (Insects and Their Control) 

ClOl Cockroaches, Silver fish and Book -lice 
C104 Clothes-Moths and Carpet Beetles 
C107 The Mexican Bean Beetle 
C132 June Beetles or White Grubs in Michigan 
C133 Soft Scales Injurious to Deciduous Orna- 
mentals 

C134 Wood Boring Insects which Atttack 
Furniture and Buildings 
C141 Sotne (Viewing Insects Infesting Michi- 
gan Evergreens 

C144 Flies and Mosquitoes Commonly Found 
About Michigan Homes 
S83 Key to Orthoptera of Michigan 
S204 Investigations of Com Borer Control at 
Monroe, Michigan 

S214 Insects Affecting Ornamentals Under 
Glass 

S221 Controlling the Codling Moth in South- 
western Michigan 

S230 Success and Failure of Spraying for 
Scab and Codling Moth 
S234 Spraying and Dusting Potatoes in Michi- 
gan 

5238 Some Wood Borers Attacking the Trunks 

and Limbs of Deciduous Trees and 
Shrubs 

5239 The Principal Grape Insects in Michigan 

5243 Important Leaf Feeding and Gall Mak- 

ing Insects Infesting Michigan’s De- 
ciduous Trees and Shrubs 

5244 Insect Pests of Stone Fruits in Michigan 
S266 Dahlias: Their History, Classification, 

Culture, Insects and Diseases 
S277 Insecticide Experiments on Codling Moth 
in Michigan, 1929-1935 

ES9 Cora Borer Control by Good Farming 
E74 The Fruit Bark Beetle 
£75 The Oriental Peach Worm 
E78 The Fruit Tree Leaf Roller 
E117 Control Methods for Insects of the 
Kitchen Garden 

E121 Codling Moth Situation in Lower Michi- 
gan 

E125 Insects Infesting Golf Courses and Lawns 

£138 The Bean Weevil 

££154 Supplement to Spraying Calendar No. 

£154, which is temporarily out of print 
£161 Sucking Insects Infesting Apples and 
Pears in Michigan 

£164 Derris and Pyrethrum for Insect Control 
£166 Ant Control in Houses and on Lawns 
£175 Control of Sucking Insects on Conifers 
£179 Bean, Cabbage, and Onion Maggots 
£180 Controlling Qhewtng Insects on Garden 
Crops 


£181 Potato Protection for Small Acreages 
£192 Insects Attacking Stored Foods and 
Cereal Products 
£193 Michigan Termites 
£194 Controlling Shield Scales of Deciduous 
Trees 

£198 Controlling Plant Lice on Field and 
Garden Crops 

FARM MANAGEMENT 
(See Agricultural Economics) 

FERTIUZERS (See Soils) 

FLORICULTURE 

(See Landscaping and Plantings) 


FOODS (See Home Economics) 


FORESTRY 

S190 Oak Forests of Northern Michigan 
S196 The Farm Woodlot in Michigan 
£147 Forest Planting on Michigan Farms 
(Also see 4-H Club Bulletins) 


FRUITS (See Horticulture) 


4.H CLUB 

The 4-H Club Bulletins are special subject 
bulletins prepared for leaders and members of 
Michigan 4-H Clubs. Copies of these bulletins 
for the use of the 4-H Clubs may be secured 
from the office of your County Agricultural 
* mt. 

or individuals other than members of Michi- 

f an 4-H Clubs there will be a charge of 15^ for 
[andicraft Bulletins llA, IIB and llC, and 10c 
per copy for all other 4-H Club Bulletins. 

H2 Potato Club Work 
H3 Michigan 4-H Bean Clubs 
H7 Corn Club Work 

H9a The Well-Dressed Girl in Cotton, Proj- 
ect I 

H9b Summer Wardrobe 
H9c The Summer Costume 
H9d The 4.H Girl in Wool 
HlO Cannmg 

Hlla Handicraft Club Work (Wood Work) 

Hllb Handicraft Club Work, Advanced 

Hllc Handicraft Club Work, Advanced 

H12 4-H School Lunch Clubs 

H17 4-H Dairy Club Manual 

H18 4-H Poultry Club Work 

H19 Forest Planter’s Handbook 

H24 Forest Warden's Handbook 

H26 Wood Identification for 4-H Clubs 

H28 Health 

H29 Conservation Program for Michigan 4-H 
(3lubs 

H30 4-H Food Preparation, Project I— Break- 

fast 

H30a 4-H Food Preparation, Project II— 
Luncheon and Supper 
H31 Forest Fire Study tor 4-H Clubs 
(First year) 

H31a Forest Fire Study for 4-H Clubs 
(Second year) 

H32 4-H Food Prraaration, Meal Planning, 

Project IH— Dinner 
H33 Soil Conservation Program 
H34 4-H Garden Club Suggestions 

H35 Advanced 4-H Canning 
H36 4-H Pheasant Propagation Management 

Project ^ 

H37 Electrical Projects for 4-H Clubs 

H38 4-H Sheep Club Manual 

H39 4-H Colt Club Manual 

H40 Michigan Deer Herd 

H41 Soil Conservation for 4-H Clubs 



224 


MICHIGAN QUARTERLY BULLETIN 


HOME ECONOMICS 

C97 Cottage Cheese 

C98 How to Make, Clarify and Preserve 
Cider 

C151 Methods and Problems of Farm Butter 
Making 

C164 Fruits for Year Around Use 
C167 Controllmg Rats and House Mice 
£120 Makmg Rugs 
£132 Home Cannmg 
£136 Livmg With Pictures 
£140 Milk— The Ideal Food 
£142 Household Closets and Storage Spaces 
£143 Care of the Sewing Machine 
£145 Homemade Pickles and Relishes 
£149 Honey Vinegar 
£150 Hints for Using Honey 
£151 The Home Meat Supply 
£163 Fruit jellies, Preserves, Jams, Marma- 
lades, Conserves, and Butters 
£168 Reseating Chairs 

£169 Color in Home Decoration (One Copy 
free to Michigan residents; 10 cents 
per copy to non-residents.) 

£170 Color for Clothes 
£182 Attractive Kitchens 
£184 Modern Laundry 
E185 Convenient Kitchens 
£204 Canning Meat 

(For Control ^ Household Insects, 
see Entomology) 

HORTICULTURE 

(Apples, Berries, Grapes, Melons, Vegetables, 
Bees) 

C98 How to Make, Clarify and Preserve 
Cider 

C124 The Young Vineyard 
C130 Cultural Method of the Bearing Vine- 
yard 

C143 Construction and Management of Air- 
cooled and Cold Storages with Special 
Reference to Apples 

C146 Three Virus Diseases of the Peach in 
Michigan 

C152 Raspberry Growing in Michigan 
C155 Selection of Orchard Sites in Southern 
Michigan 

C160 Protecting Cherries from Birds 
C 162 Control of Soil Erosion in Michigan 
Orchards 

C163 Annual Cover Crops for Michigan Or- 
chards 

C166 Water Conditioning for Greenhouses 
S126 An Analysis of the Peach Variety Ques- 
tion in Michigan 

5141 Profitable Pruning of the Concord Grape 

5142 Grafting in the Apple Orchard 
S164 Diagnosing Orchard Ills 

S 178 Michigan Raspberry Diseases 
S182 Strawberry Growing in Michigan 

5184 Size of Peaches and Size of Crop 

5185 Roadside Marketing in Michigan 

5194 The Use of Peat in the Greenhouse 

5195 Maintaining the Productivity of Cherry 

Trees 

S203 Spraying Materials and the Control of 
Apple Scab 

S209 Consumers' Demand for Apples 

5218 Spray Injury Studies No. 1 

5219 Spray Injury Studies No. 2 

5220 Comparisons of Methods of Making 

Spray Applications 

S232 The Michigan Pear Industry, Its Status 
and Trends 

S237 Trends in Cherry Production 
S242 Grape Production Costs and Returns in 
Southwestern Michigan 

S252 The Cultivation of the Highbush Blue- 
berry 

5257 Utilization of Land Types for Fruit 

Production, Berrien County, Michigan 

5258 Production and Price Trends in the 

Pitted Red Cherry Industry 


S265 The "Thin Wood" Method of Pruning 
Bearing Apple Trees 

S275 Factors Influencing the Yields of Mont- 
morency Cherry Orchards in Michigan 
S281 Graduated Space Method of Thinning 
Apples 

S285 Reaction of Greenhouse Plants to Gas 
in the Atmosphere and Soil 
£38 Fertilizing the Mature Apple Orchard 
£77 The Tar-Paper Packing Case for Winter- 
ing Bees 

£148 Pruning Young Fruit Trees 

££154 Supplement to Spraying Calendar No. 

£154, which is temporarily out of print 
£157 Muskmelon Reminders 
£196 Protecting Fruit Trees Against Mice and 
Rabbits 

*E205 Orchard Fertilization 

*R262 Suggeations on Planting Orchards 


(Vegetables) 

C139 Tomato Diseases in Michigan 
C140 Home Production of the Family's Food 
Supply 

C16S Celery Production in Michigan 
C169 Marketing Michigan Vegetable Crops 
S249 Cabbage Varieties 

5259 The Influence of the Length of the Inter- 

val Between Pickings on the Yield 
and Grade of Pickling Cucumbers 

5260 Yellow Dwarf Disease of Potatoes 

S267 An Economic Study of the Potato Enter- 
prise in Michigan 

S271 The Katahdin Potato in Michigan 
S273 The Production of Cucumbers for Pick- 
ling Purposes 

S288 Marketing Potatoes in Michigan 
S290 Tomato Varieties 
*£4 The Home Vegetable Garden 
£83 Growing Peas for the Cannim^ Factory 
£130 Small Sash House for Growing Vege- 
table Plants 

£156 Tomato Growing in Michigan 
£158 Timely Tomato Topics 
£162 Michigan Potato Diseases and Their 
Control 

£200 Controlling Vegetable Diseases in Seed- 
bed and Coldframe 


LANDSCAPING AND PLANTING 
(Flowers, Trees and Ornamentals) 

C133 Soft Scales Injurious to Deciduous Orna- 
mentals 

C156 Management of Bent Grass Lawns 
S222 Garden Roses 
S228 The Rock Garden 

SS228 Supplement — Lists of Rock Garden Plants 
S266 Dahlias, Their History, Classification, 
Culture, Insects and Diseases 
S282 Wax Emulsions for Spraying Nursery 
Stock and Other Plant Materials 
£125 Insects Infesting (kilf Courses and Lawns 
£166 Ant Control in Houses and on Lawns 
£175 Control of Sucking Insects on Conifers 
£178 Evergreens 

£199 Landscaping the Home Grounds 
(For additional references on Insects affecting 
Ornamentals, see Entomology) 


PLANT DISEASES 


Sting on Apples 
Chestnut Blight in Michigan 

Tomato Diseases in Michigan ^ 

C142 Common Diseases of Cereals in Michigan 
C146 Three Virus Diseases of the Peach in 
Michigan 

•C171 Alfalfa Bacterial Wilt in Michigan 
S 164 Diagnosing Orchard Ills 
S 178 Michigan Raspberry Diseases 

Oat Varieties and Diseases in Upper 
Peninsula 


C93 

C135 

C139 


S213 



VOL. 22 — FEBRUARY, 1940 — NO. 3 


225 


S234 Spraying and Dusting Potatoes in 
Michigan 

5260 Yellow Dwarf Disease of Potatoes 

S266 Dahlias, Their History Classihcatbn, 
Culture, Insects and Diseases 
£162 Michigan Potato Diseases and Their 
Control 

£176 Oat Smut Control 
£186 Prevent Wheat Stinking Smut 
£190 Dust Treatment for Seed Com Diseases 
£200 Controlling Vegetable Diseases in Seed- 
bed and Coldframe 

POULTRY 

£51 Feeding for Egg Production 

£137 Michigan Turkeys 

S294 Profitable Poultry Management 

SOCIOLOGY 

5207 Public Health and Educational Services 

in Michigan 

5208 Service Institutions and Organizations in 

Town -Country Communities 
S226 Activities of Churches in Town -Country 
Communities 

S229 Rural School Organization in Michigan 
S236 Population Trends in Michigan 

5261 Changes in the Retail and Service Facil- 

ities of Rural Trade Centers in 
Michigan, 1900 to 1930 

S274 Changes in Standards of Consumption 
During a Depression 

S283 Some Characteristics of Rural Families 
m Three Michigan Communities 
S287 The Standard of Living of Farm Fam- 
ilies in Selected Michigan Communities 
S289 High School Communities 

5298 The Interests of Rural People as Por- 

trayed in Weekly Newspapers 

SOILS (Fertilizers, Lawns, Erosion) 

C62 The Simplex Lime Spreader 
C156 The Management of Bent Grass Lawns 
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IMPROVING THE HAY CROP OF THE 
UPPER PENINSULA 


B. R. CHURCHILL 
SsCTlOK OF FaBM CbOPB 


Tame hay is by far the largest crop of the Upper Peninsula, occupy- 
ing 53.2 per cent of the land available for crops, according to the 1935 
agricultural census. The relation of this crop to the acreage of other 
crops of the peninsula is shown in Fig. 1. 

Nine counties in 1934 had more than 50 per cent of their available 
crop land in hay. Several factors have influenced the acreage devoted 
to this crop; however, there are two major ones. With the small acre- 
age available for crops per farm it has seemed a wise policy to grow 
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as much of the required roughage as possible and to buy the concen- 
trates necessary for the livestock on the farms. Then too, in the ‘‘horse 
and buggy” days, the hay of the Upper Peninsula, especially Chippewa 
County, found a ready market in Chicago. Hay was the biggest cash 
crop of the region. The advent of the motor truck destroyed this mar- 
ket with the result that farmers of the Upper Peninsula found they 
had too much of the wrong kind of hay. Only 4 per cent of the hay 
acreage in 1934 was alfalfa. The acreage of this crop has increased 
considerably since then; however, the rate of change has been slow. 
Red and alsike clover were usually seeded with timothy, but fields 
have been left in hay long after the clovers disappeared. 

Because of the foregoing situation, investigations were made at 
the Upper Peninsula Agricultural Experiment Sub-station to determine 
if possible, methods of improving the hay crop. In 1929, a mixture 
of red and alsike clover was seeded with timothy, the latter varying 
from 5 to 50 per cent of the mixture by weight. In 1930 similar seed- 
ings were made, using alfalfa instead of clovers. In 1933 seedings were 
made with alfalfa-timothy mixtures, the timothy varying from 1 to 
10 per cent. In all tests no appreciable difference could be observed 
between the seedings containing the low and high percentages of 
timothy in the mixture. The stand of legume was at least fair in every 
case and the timothy was never very thick, all of which indicated that 
more than one pound of timothy per acre was a waste of seed provided 
9 pounds of legume was also seeded and that a fair stand of the latter 
resulted. Timothy grown in a mixture with alfalfa was taller, leafier, 
darker green in color and contained a higher percentage of protein. 
Following those investigations, a mixture of alfalfa and timothy, the 
latter never constituting more than 10 per cent by weight, was recom- 
mended. Such a mixture was used on the station farm and proved 
satisfactory. 

Repeated observations at the sub-station indicated that one year 
from date of seeding, the number of plants per square foot represented 
approximately one-fourth of the possible number based on the amount 
of seed planted. Rates of seeding and stand counts were therefore 


Table 1, Effect of rate of seeding upon stand and yield of alfalfa, alfalfa- timothy 
mixtures and and alsike clover mixtures. 


Crop mixture 

Rate of 
seeding 
Pounds 
per acre 

Number of 
plants 
per sq. ft. 

Per cent 
plants 
of seed 
planted 

Yield 

1 cutting 
Pounds 
per acre 
dry weight 

Alfalfa 

4 

3.3 

17.2 

4,505 

Alfalfa 

6 

4.0 

13.7 

4,430 

Alfalfa 

8 

5.1 

13.2 

4,440 

Alfalfa 


5.5 

11.3 

4,266 

Alfidfa-timothy mixture 


2.8-1. 1 

15.6-20.8 

4,959 

Alfalfa-timothy mixture 


3. 2-1. 2 

11.9-15.0 

5,106 

Alfalfa-timothy mixture 


3. 6-1. 3 

9.9-13.0 

4,786 

Alfalfa-timothy mixture 


4. 4-1. 3 

9.6-10.4 

5,093 

Red and alsike clover mixture 

4 

4.0 

10.7 

2,442 

Red and alsike clover mixture 

6 

5.8 

10.5 

2,945 

Red and alsike clover mixture 

8 

6.2 

8.3 

2,064 

Red and alsike clover mixture 

10 

6.2 

6.7 

3,222 

Red and alsike clover mixture 

12 

6.9 

6.2 

2,906 
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made with alfalfa, and mixtures of alfalfa-timothy, red and alsike 
clover. A summary of these data, representing 9 crop years from 4 sep- 
arate plantings, is given in Table 1. 

When alfalfa or alfalfa-timothy mixed were seeded at rates varying 
from 4 to 10 pounds per acre the yield was not significantly changed. 
Rates of seeding varying from 6 to 12 pounds per acre did not materially 
change the yield of clovers. Four pounds per acre of the clover mix- 
ture in these trials was too low for maximum yields. Excluding that 
rate, the yield of clovers was 32 per cent lower than alfalfa while the 
alfalfa-timothy mixture was 13 per cent higher. 

Stands improved as the rate of seeding was increased, although not 
in the same proportion. The higher the rate of seeding, the lower the 
percentage of plants in relation to seed planted. The number of plants 
per square foot had no influence on yield within the limits of the 
experiments. 

Less than 20 per cent of the seed planted made plants which were 
available for harvest the following year. This large loss of seed offered 
a lead to further experimental work which might reveal why so many 
of the seeds failed to make plants. Field observations on the station 
farm indicated that on a loose seedbed the drill sank into the soil enough 
to bury the seed too deep even though the drill was set shallow and 
the seed was presumably seeded on the surface. To determine the effect 
of deep planting upon subsequent stand of alfalfa, seedings were made 
in triplicate of small plots in the spring of 1938 and in the fall of 1939. 
A summary of the results of these tests is given in Table 2. 


Table 2. Effect of depth of planting upon subsequent stand of alfalfa at the 
Upper Peninsula Sub-station. 



Rolled, 

seeded, 

raked, 

rolled 

Rolled, 
seeded 
IH* deep, 
rolled 

Rate of seedine: lb. per acre 

10.8 

10.8 

Average number plants per sq. ft. emerged 

Average number plants per sq. ft. after 90 days 

Per cent of plants emerged, living after 90 days . . 

24.1 
23.9 

99.1 

4.5 

2.9 

64.4 

Per cent plants Ufter 90 days) of se^ planted 

44.3 

5.4 


Deep planting as reported in Table 2 resulted in much poorer stands. 
Far more plants emerged from the shallow planting and practically all 
of those that emerged were still living at the end of 90 days. Only a 
small percentage of plants emerged in the deep-planted plats and more 
than one-third of these died within 90 days, which indicated their weak 
condition at date of emergence. These results indicate further that 
deep planting may be a major cause of poor stands of alfalfa in many 
instances throughout the Upper Peninsula. Planting too deeply on a 
field scale is usually the result of a loose seedbed. The most efficient 
method of firming the seedbed is to roll or cultipack the ground just 
previous to seeding. 

Frequently the price of some particular seed is unusually high and 
the natural tendency is to use a substitute, either entirely or in a 
mixture. To test the possibilities of such a procedure, a series of plats 
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Table 3. Summary of yields of bay mixtures at the Upper Peninsula 
Experiment Sub-station*— 1937 and 1939. 


Crop or mixture and rate in lb. per acre 


Average 

yield: 

lb. per acre 
dry weight 


Alfalfa 8 lb., alsike clover 2 lb., smooth brome 5 lb 
Alfalfa 4 lb., alsike clover 4 lb., timothy 1 lb ... 
Alfalfa 4 lb , alsike clover 4 lb , smooth brome 5 lb 

Alsike clover 5 lb., smooth brome 5 lb 

^alfa 8 lb , alsike clover 2 lb., timothy 1 lb . ... 

clover 7 lb., alsike clover 3 lb , timothy 1 lb. . 

Alsike clover 6 lb., timothy 1 lb 

Alfalfa 8 lb 

Red clover 4 lb , alsike clover 4 lb , timothy 1 lb . 

Red clover 10 lb 

Red clover 7 lb., alsike clover 3 lb 
Alsike clover 6 lb 


5,566 

5,287 

5,170 

5,160 

4,046 

4,762 

4,608 

4.506 

4,407 

3,620 

:i,605 

3,528 


were seeded at the station in 1937, 1938, and 1939. Yiekls from the 
first two years of the test are summarized in Table 3. 

Tests show that mixtures as a whole produce more roughage than 
a one species crop. This corroborates the data on mixtures given in 
Table 1. The average production of all mixtures was 4,854 pounds 
while the one species crops averaged 3,888 pounds per acre. Alfalfa 
yielded considerably more than red or alsike clover. Smooth brome 
grass mixtures averaged 325 pounds per acre more roughage than mix- 
tures containing timothy. Alfalfa was superior to red clover in mix- 
tures; however, yields of the latter were satisfactory. Individual crops 
can apparently be added to the mixture at different rates without 
changing the yields to any great extent. The results indicate that if 
any one crop seed is unusually high-priced it can be reduced or even 
omitted from the mixture. One should, however, keep in mind the 
number of years the crop is to be harvested. The above data were 
for the first crop only for red clover, and red and alsike mixture while 
all other data were taken from the first and second crop years. If a 
field is to be left longer than two years alfalfa has a distinct advantage 
over either red or alsike clover. 

The thousands of acres already in grass meadow in the Upper Pen- 
insula probably cannot be improved through cultural practices of seed- 
ing mixtures. However, they can be improved by the use of commercial 
fertilizer and cutting at the proper stage of growth. At the sub-station 
a quack grass meadow M^as fertilized with ammonium sulphate in early 
spring at the rates of 250, 500 and 1,000 pounds per acre. The hay was 
cut a few days after the first heads appeared. Results of the tests for 
1937 and 1938 are given in Fig. 2. 

Both total* yield and protein were increased by the application of 
amrnonium sulphate and, within the limits of the experiment, the more 
fertilizer used, .the higher the yield of both total hay and protein. It 
should be noted that the high yield of protein resulted from a com- 
bination of early cutting and the use of commercial fertilizer. The 
ammonium sulphate at $2 per cwt. at 250 pounds per acre produced the 
protein lj4 cents per pound cheaper than it could be purchased in the 
form of soybean meal and in addition, more than doubled the total 
yield of hay. These results corroborate the data reported by S. T. 
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Fig. 2. Effect of ammonium sulphate upon total > iekl and yield of 
protein per acre in pounds upon quack grass at the Upper Peninsula 
Agricultural Experiment Sub-stalion — 1937 and 19vl8 acreage. 


Dexlcr and 1). L. Clanahan in Michig^an Agricultural Experiment Sta- 
tion Quarterly lUilletin, Vol. 21, No. 3, pp. 176-179. 

Summary and Recommendations 

Data are presented to show the hay situation as it exists in the 
Upper Peninsula. Results of experiments with rates of seedings, mix- 
tures, depth of planting, and the use of ammonium sulphate on gra.ss 
meadows are reported. Rate of seeding as a factor in improving hay 
stands was of less importance than choice of variety, lime, inoculation, 
seedbed preparation and depth of planting. Planting too deeply un- 
doubtedly causes many seeding failures throughout the Upper Peninsula. 

On soils abundantly supplied with lime or those which have in the 
past produced excellent stands of alfalfa, this crop is recommended. 
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On soils with a pll of 6.0 or below, a mixture would probably be the 
proper choice, especially if such soils have not grown alfalfa before. 
For most soils the mixture should contain alfalfa. Although as little 
as 4 ])Ounds of seed per acre gave good yields in the experiments re- 
]X)rted, a rate of 8 pounds per acre is recommended for general con- 
ditions. A much higher quality hay results when cut at an earlier stage 
of growth. Most of the hay of the Upper Peninsula is cut at a stage 
of growth too ri])e for good quality. Hay fields are left unplowed for 
too many years. They should be broken up after a few years and kept 
in the regular rotation, (irass meadows now being used for hay can 
be made much more productive by the proper use of fertilizer. 


SOME OBSERVATIONS ON ARTIFICIAL BREEDING 


RX\SSKLL 10. HOIIWOOD. V .. L. OOLK and K. S. SMfLEY 
Seottons of Dairy and Animal Kfbbandrt 

During the past two years much interest has developed in the sub- 
ject of artificial breeding of dairy cattle. The widespread use of this 
practice has developed on somewhat limited experience in the United 
States. Plans or procedures for artificial lireeding may be arbitrarily 
resolved into three classes. One plan contem][^)lates the operation of a 
cooperative breeding circuit; another involves the private ownershij) 
of a bull with his services being made available to such breeders as 
desire. The third plan involves only one herd where artificial breeding 
instead of natural service is used. 

Of these the cooperative plan appears to be the most desirable one 
where semen is to be distributed widely and the one most commonly 
ill use throughout the IJ/nited States. Under this plan members are 
organized into a cooperative association. The association owns or con- 
trols the bulls. The breeding is carried on by a trained technician em- 
ployed by the association. For this plan of breeding to succeed the 
territory must be limited to possibly a 15-milc radius, a minimum of 
1,00(3 cows should be signed up for the most efficient operation of the 
organization ; a full-time, trained technician should be placed in charge 
of the work and well-selected sires, preferably outstanding proved 
bulls, used, limited experience \vith this plan of artificial breeding in 
several states indicates that where these requirements are met, a breed- 
ing efficiency comparable to natural breeding can be obtained. The use 
of meritorious bulls can be widely extended. Young sires can be evalu- 
ated earlier in life and with less risk per herd, provided they are 
used in conjunction with a testing program. Also, the danger and 
inconvenience,, of keeping many bulls can be eliminated. This plan is 
generally acceptable by the national breed associations where these 
requirements have been attained. 

The plan whereby the owner of a bull distributes the semen is much 
easier to develop, but may have many handicaps. The operator in many 
cases will not be properly trained in the technique of obtaining, pre- 
serving, and using semen. He may also lack the qualifications for mak- 
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ing examinations for pregnancy, diagnosing and treating disea.sed or 
abnormal cows. Information on sanitation and its importance in pre- 
venting the spread of disease i.s also essential. The lack of these quali- 
fications on the part of the operator may jeopardize the dairy industry 
of the community. The quality of the bulls used in many instances will 
be inferior. Some national breed associations have already questioned 
this plan of breeding from the standpoint of accuracy in registering 
animals and it is expected that strict regulations may l)c put into effect 
to control it. Where the owner of the sires is distributing semen and 
is to profit directly by the volume of business many of these abuses 
will arise. 

The third j)lan, breeding within a herd, has l)een carried on in the 
Michigan State College dairy herd during the last two years. This 
])lan has been a])proved by national breed associations. It will be an 
aid in extending the life of valuable sires, especially if the preservation 
of semen proves successful. The services of bulls incapable of natural 
mating may be obtained. This was true in the case of one ])roved bull 
in the college herd. In some instances, artificial insemination may be 
used to control or i)revent the s])read of disease such as trichomoniasis. 
In fact, artificial breeding was started Aug. 1, L>38 in the college herd 
when there appeared to be some indication of this disease, although 
further evidence on the disease has been lacking. 

Since this plan has been in o])eration, one proved bull has been in- 
jured so he could not be used for further breeding. This apparently 
was due to the use of the artificial vagina. Of the five old sires in 
service at the present time three are reluctant to breed artificially. 
Therefore, it has been necessary to mate some animals by natural 
-service. 

The time normally recjuired for artificial breeding is double that of 
natural mating unless several animals can be bred from one collection 
of semen. If the new methods of preserving semen ]M*ove successful 
much of this can be eliminated. Artificial breeding on the other hand 
has been a convenience in the case of breeding* heifers in pasture 
located at some distance from the herd sires. Special ecjuipment and 
material are required. The technique for the use and care of this equip- 
ment must be developed to avoid injury to both male and female and 
to prevent the spread of infection and disease. 

A summary of the first year’s Avork show\s that 2.94 services per 
conception were required. During the yn'cvious year with natural mat- 
ing there was one conception per 2.92 services. This relatively low* 
breeding efficiency is no doubt due largely to the use of old bulls. This 
same result might be expected in breeding associations Avhere proved 
bulls are to be used. 

Data were kept regarding breeding in relation to the heat period. 
It is of interest in that there w^ere 101 services on the day the cow^s 
w*ere observed in heat and also 101 services on the day following heat. 
From the 101 services on the day of heat, 49 concc])tions resulted ; from 
the other 101 services 26 conceptions resulted. Often animals in the 
first tw^o plans of breeding outlined are bred the day following ob- 
served heat. 

From the observations made in the college herd it ai)pears that bene- 
fits which have been ol)taincd through artificial breeding in the one herd 
about off-set the disadvantages that have been encountered. 
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EFFECTS OF FEEDING VARIOUS LOTS OF LEGUME 
GRASS SILAGE TO DAIRY CATTLE 


A. R. SCHUHKRT, U. R. CHURClirLI, and J. G. WELLS, JR. 
Sections of Dairy Husbandry and Farm Crops, and Superintendent 
Upper Peninsula Sub-station 


The various methods employed in the making of grass and legume 
silages, and their feeding properties wdicn fed to dairy cattle have re- 
ceived the attention of many investigators. Owing to the completeness 
of the recent “Keview of Roughage Quality and Quantity in the, Dairy 
Ration’* by JIufFman (1), literature citations will not 1>e made here. 
'J'his article gives the results of the various methods of preserving 
carotene in roughages through ensiling, and the appetizing value of 
various lots of grass-legume silage fed to the. dairy cow. Tlic ])rcsent 
rei)ort was based on results of feeding the various lots of silages pre- 
viously described (2). 

Experimental 

Nine head of ITolsteins, three of which were cows and six yearling 
heifers, were divided into three groups (A, B find C) of one cow and 
two yearling heifers each, and used in a continuous feeding program. 
The breed, age, weight and calving dates are shown in Table 1. All 
cows and heifers were in good condition of flesh at the beginning of 

Table 1. History of cows and heifers on experiment. 


Group A 


No. of aiuiiitil 


WeiKht 

lb 

Days 
since last 
calviiiR 

Years 

Moiith.s 


1 

4 

SO.") 



1 

5 

883 

— 

• 

5 

2 

1 .404 

00 


Group H 


340 

1 

3 

751 


330 

1 

0 

858 



327 

3 

3 

1,268 

17 





343 

.340 

282 


(iroup (a 


1 

4 

745 


1 

0 

012 

— 

7 1 

8 

1,282 

130 
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Table 2. Description of the various lots of silage used. 





Composition of silage as fed 


ijilb 

No. 

Treatment 

Legumes* 
per rent 

Moisture 
per cent 

Protein* ♦ 
per cent 

Carotc.ne 

pH 

1 ... 

tdoorn. Ensiled iniiriediately. 
No preservative 

36.1 

63 2 

12.5 

16 

4.76 

2 .. 

bloom. Ensiled immediately 
2% beet molasses 

31 5 

64 2 

13.2 

46 

4 24 

« .. 

H-H bloom wilted, 2% i>eet mo- 
lasses I 

30 2 

57.0 

12 6 

28 

4 73 

4... 

\i-V 2 bloom ensiled immediately, 
2% beet molasses, longer cut . . . 

28 2 

(iO 0 

12 1 

30 

4 51 

r> .. 

Late full bloom ensiled immediately, 
2% beet molasses 

6r> 2 

66 5 

16 0 

52 

4 26 


♦The remainder consisted of timothy. 
♦♦Calculated on dry basis. 
♦♦♦Micrograms per gram dry matter. 


the experiment. Cows were selected after considering* the stage of lac- 
tation, general condition, size and producing ability. 

Animals in Group A were fed silage ; those in Group B were fed 
a ration consisting of one-half hay and one-half silage on a dry weight 
basis ; and those in Group C received all hay. All cows received con- 


Table 3. Gain in weight of animals by 25-day periods. 


Annual No. 

Initial 

Weight 

Average daily gam in weight 

Period 1 
lb. 

Period 2 
lb. 

Period 3 
11). 

Period 4 
lb. 

Period 5 
lb 




All silage 



Cuoup A 













I Infer 344 

805 

. 03 

2 00 

1 46 

2 03 

1 20 

Hnfer 342 

883 

2 64 

I 06 

1 11 

I .^>0 

1 14 

A verage 

844 

1 70 

1 .08 

1 20 

2 22 

1 22 

Cow 308 

i 

1,404 

14 

54 

86 

2 . 68 

-1 50 




Half silage and half hay 



Cl no UP 11 













Heifer 346 

751 

1 70 

1.14 

2 11 

1 30 

.96 

Heifer 330 

858 

2 54 

1 .07 

1 82 

54 

64 

A \ erage 

805 

2 17 

1 11 

1 07 

.07 

80 

CJow 327 

1,268 

—1.14 

— .07 

0 

1.21 

-1 21 




All hay 



Ckoup CJ 













Heifer 343 

745 

111 

1 71 

1.75 

! 1 07 

.32 

Heifer 340 

012 

1 36 

1 00 

1.46 

1 00 

03 

Average 

820 

1 24 

1.36 

1 61 

1 04 

.63 

Cow 282 

1,282 

.61 

- .79 

.20 

.96 

- 11 
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centrates in accordance with their milk production, namely, one pound 
of concentrate for each 2.5 pounds of milk produced over 20 pounds 
of milk per day. Heifers received 5 pounds of concentrate daily. 

Hay samples were taken three times during each feeding period, and 
a composite sample made therefrom. Silage was sampled once each 
feeding period. Hence, five analyses each of the hay and the silage were 
made. These results are shown in Table 2. 

Table 3 gives the initial weights and average daily gain or loss by 
periods of all animals on experiment according to the different rough- 
ages fed. Although the weights of cows did not vary appreciably, 
the cow on “all silage” made the greatest gain. 

Noticeable differences in gains in body weight were observed in the 
case of the heifers. The two heifers on “all silage” consumed 145.4 
pounds dry matter and made an average daily gain of 1.86 pounds; 
those on half hay and half silage on a dry weight basis consumed 155.8 


Table 4. A companion of the dry matter consumption of animals when fed 
silage alone, silage and hay, and hay alone. 



( Ujiisuincd 

l-'od 

('OIlHIimtMl 

lb 

lb. 

lb. 

lb 


Lot No 


All rtilago 


Ileiter 344 


H(5ifor 342 


1 

Id 41) 

14 03 

16 40 

14 00 


18 25 

16 58 

18 25 

16 11 


16 30 

15 20 

16 .30 

15 03 

4 

15 70 

15 03 

15 70 

15 35 


12 03 

10.06 

12 03 

11 11 



All hay 







XjOt i>IU* 


1 




Heifer 343 

Heifer 340 


16 51 

15.43 

16 51 

16 31 

2 

16 46 

15 04 

16 46 

15 64 

3 

16 11 

15 .57 

16 11 

15 61 

4 

16 37 

16 08 

16 37 

15 65 

5 

16.48 

16.15 

16 48 

16.33 


Half hay and half Hila^o 


Lot No. 


Silai^e 

lb. 

Hay 

lb. 

Hdatfe 

lb. 

Hay 

lb. 

Silage 

lb. 

Hay 

lb. 

Silage 

lb. 

Heifer 346 



Heifer 339 

1 

8.25 

8 26 

7.63 

7 01 

8 25 

8 26 


7 79 

2 

8.23 

0 12 

7 74 

0 00 

8 23 

0 12 


8 57 

3 

8 05 

8 23 

8 02 

7 56 

8 . 05 

8 23 

Bin 

8 23 

4 

8.18 

7.91 

7 80 

7 44 

8.18 

7.91 


7 88 

5 

8 24 

6 01 

8.20 

5 81 

8 24 

6.01 

mm 

5 56 
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pounds dry matter and made an average daily gain of 1.53 pounds ; those 
on all hay consumed 158.7 pounds dry matter and made an average 
daily gain of 1.28 pounds. Only 207 pounds of hay were refused by the 
six animals receiving hay during the 128-day feeding trial although 
the hay was not of good quality. This would indicate that the animals 
were not on too heavy a feed. 

The study of the dry matter consumption of the various lots of silage 
was based on the refusal by all animals of silage from the five lots. 
The results are shown in Table 4. All lots considered, there was a 
refusal of 3.5 per cent of the silage. Silage in each lot was refused by 
all animals in various degrees. However, when segregating the cows 
and heifers in this study it was observed that the two heifers on all 
silage refused 7.5 and 7.7 per cent, resi)cctively, and when on half silage 
and half hay 0.3 ])er cent and 0.47 per cent each. The cow on all silage 
refused 0.15 per cent and the cow on half silage and half hay refused 

0. 3. per cent. 

The hay fed throughout the trial averaged 5.4 micrograms and the 
silage 36.2 micrograms of carotene per gram of dry matter. A week 
before the end of each feeding period, milk from each cow in each group 
was separated, the cream pasteurized and churned, and the carotene 
determined. The carotene content of butterfat or l:)utter made from 
the cow on all silage was 3.1, that from the cow on half hay and half 
silage 2.0, and that from the cow on all hay 2.2 inicrogranis per gram 
of butterfat. (L. A. Moore, Research Assistant in Dairy Husbandry, 
aided in making carotene determinations.) 

Summary 

1. The silo is a good jdace for storing of roughage since it is a means 
of preserving more of the ])rotein and carotene and because silage 
can be made during weather conditions unfavorable to the making 
of good hays. 

2. The re])lacenu*nt of hay with silage either in part or entirely did 
not produce any significant difference in body weights of the cows 
during feeding trial. 

3. Heifers fed all silage made considerably greater gains than those 
fed half silage and half hay and much greater gains than those fed 
all hay of not too good a quality. 

4. The animals cleaned up the roughage better when fed half of the 
dry matter in the form of silage. 
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POLLINATION STUDIES WITH THE MICHIGAN 
STATE FORCING TOMATO 


A. F. YEAGER 
SlSrTION OP Hohticoitubb 


There have been many well planned and well executed experiments 
with methods of pollination on greenhouse tomatoes. Bouquet (1) re- 
ported that it pays to hand-pollinate. In his experiments, increased 
returns far exceeded labor costs. He recommended the emasculation 
method. Schneck (2) reported that the watch glass and the emascula- 
tion methods of pollination increased the size of the tomatoes over 
shaking 15 to 20 per cent, and the total yield from 20 to 23 per cent. 
Both investigators agreed on the desirability of the emasculation method 
of hand pollination. These experiments, however, used tomato varieties 
of standard sorts. In 1936 the Michigan Agricultural ICxperiment Sta- 
tion (3) introduced a variety, Michigan State Forcing, resulting from 
the work of H. L. Seaton. This variety came from a cross between 
Ailsa Craig which carried short styles and Marglobe which had large 
fruit, the object being the production of a large, desirable short styled 
variety, the theory being that this would be a better self-pollinating 
variety than was Marglobe or the other standard tomato varieties. 

The Michigan State Forcing variety is now the most important 
forcing variety of tomatoes in Michigan. A visit to the forcing houses 
in the Grand Rapids section disclosed that few growers were practic- 
ing hand-pollination, but were, nevertheless, getting excellent crops of 
this variety. When well-informed growers do not practice a method 
such as emasculation when it should be profitable, the question arises 
as to whether the growers are not experiencing unnecessary reduc- 
tions in yields. 

In the spring of 1938 a block of Michigan State Forcing tomatoes 
was planted in the vegetable greenhouse at the Michigan Agricultural 
Experiment Station, to determine whether the plants required hand- 
pollination to produce satisfactory crops. The plants were divided into 
two lots, one of which was pollinated by shaking daily or every other 
day ; the other was pollinated by hand, using the emasculation method. 
The plants were pollinated three times each week. To make sure that 
every blossom was satisfactorily pollinated while the pistil was recep- 
tive, the emasculated blossoms were pollinated a second time a half-day 
after the emasculation was done. Unfortunately the greenhouse proved 
to be infestedwwith nematodes, resulting in such a variability in the 
plants that the test was not considered to be conclusive. However, the 
plants which were hand-pollinated did not produce any more fruit than 
those which were shaken and the fruit was not larger in size. 

In 1939 the experiment was repeated with the same object in mind. 
The treatments were alternated in the row, that is, one plant was 
jarred, the next one hand-pollinated, the next one jarred, the next hand- 
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pollinated. Throughout the whole block, 60 plants were emasculated 
and hand-pollinated; 61 plants were pollinated only by the aid of jar- 
ring. The seed was sown January 13. The plants began ripening their 
crop May 20 and picking was continued until July 15. The average 
yield for the whole block was 9.7 pounds per plant, which would be 
considered satisfactory. The accompanying table gives the results of 
this experiment. 


Table 1. The effect of pollination method on fruit production with 
Michigan State Forcing tomato. 



Hand-pollinated 

Jarred 

Difference 

Number of pluutB in treatment 

60 

61 


Average production per plants (gins ) 

4.2.34 

4.543 

300 167 

Average weight i)er fruit (gins.) 

122 4 

123.2 

.8 

Average number fruits per plant 

34 6 

36 . 0 

2.3 


The results of this experiment are too obvious to require comment. 
The average production of the jarred plants was slightly greater than 
those that were hand-pollinated. The fruit size Avas also larger and 
the average number of fruits per plant greater where the plants were 
jarred rather than hand-pollinated, though these differences were in 
no case significant. It would seem therefore that for the spring crop 
with the Michigan State Forcing variety, which has a short pistil, the 
jarring method of pollination is just as satisfactory as the emasculation 
method. 
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MID-SUMMER SPRAYS WITH LEAD ARSENATE TO 
CONTROL THE HICKORY BARK BEETLE 


K. I. MuDAMKL 
Section of Kntomolocy 

The present outbreak of the hickory bark beetle, Scolytus qiiadri- 
spinostis, has afforded an opportunity to experiment with arsenical 
sprays in an effort to kill the bark beetles before they established 
themselves under the bark. Since in mid-summer the newly emerged 
brood of hickory bark beetles feed for a time either on the terminal 
growths or at the base of the leaves before entering the bark, control 
efforts were directed against the beetles in that stage of their develop- 
ment 
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Periodic losses from the hickory bark beetle are common in hickory 
stands in all parts of the United States east of the Mississippi River. 
Epidemic outbreaks are restricted to mature stands, the beetle popula- 
tion building up in undue numbers until all mature trees have been 
killed. The hickory bark beetle breeds only in hickory, but all varieties 
of hickory are attacked. The adults also feed on walnut and pecan, 
though the breeding tunnels have never been found under the bark of 
any host tree except hickory. The adults enter the bark under a bark 
flake or at a lenticel. The vertical egg galleries are excavated l)etween 
the bark and the wood, following the grain of the wood. They vary 
in length from one to three inches. The larval mines are at first ex- 
tended at right angles to the brood chamber, but gradually curve up 
or down, following the grain of the wood. 

The hickory bark beetle has two annual generations in Michigan. 
Adults of the first generation emerge from their^ pupal cells about the 
third week in June. At this time the bark beetles feed for 3-5 days 
before they enter the bark. The result of their feeding is conspicuous 
in that quantities of fallen leaves accumulate under the trees. The 
feeding on the terminal growth is difficult to detect, but the feeding 
at the bases of the leaves either kills the leaves or causes them to drop. 
The fallen leaves are indicative of the feeding activities of the beetles, 
the degree of infestation and the relative size of the outbreak. The 
timing of the first spray can best be determined by the fallen leaves. 

Spraying was started in mid-summer of 1937, and the first spray 
was applied, taking particular precautions to cover the terminal growth 
and the foliage ; also the spray was shot upA^ard under the bark to 
inject a coat of poison to check any surviving beetles before they would 
be able to build brood tunnels. The second application followed about 
six weeks later. In the second application the effort was confined solely 
to injecting the spray under the bark, hoping to penetrate any estab- 
lished egg tunnels. 

The experiments were conducted in an isolated natural grove of 
mature shagbark hickory. All trees were more than 75 years old and 
were in prime condition for bark beetle attack, both from the stand- 
point of maturity and reduced vigor owing to prolonged drouth. The 
stand was ideal for experimental work since the beetles had been 
active in the grove for three or four years and up to 1936 a dozen or 
more trees, killed by bark beetles, had been removed from the planting. 

The stand was separated into two plots. The only difference in the 
application was in the type of sticker-spreader employed. One plot 
was sprayed with lead arsenate using 4 pounds to each 100 gallons of 
water, plus 1 gallon of summer oil (Orthol K.). The second plot was 
sprayed with lead arsenate, using 4 pounds to each 100 gallons of water, 
plus J 2 gallon Petrocide, (a western dynamite type sticker). The 
sprays* were applied with painstaking care at about 600 pounds pres- 
sure and a delivery of about 20 gallons per minute. The first applica- 
tion was made June 19, and the second Aug. 11, 1937. Checks were 
made in September 1937 for any evidence of spray injury or any in- 
dication of bark beetle activities. The foliage appeared normal and no 
insects were found. The stand was checked from time to time through- 
out the growing seasons of 1938 and 1939 and no bark beetle injury 


♦Sprays were applied by graduate assistants, F. T. Parmelee and H. Milliron. 



VOL. 22 — MAY, 1940 — NO. 4 


245 


was detected. There Avas no apparent difference in the efficiency of 
the two sticker-spreaders used. 

Apparently one thorough application of lead arsenate, 4 pounds in 
100 gallons of water jjIus a sticker-spreader, is effective l)ecause time- 
liness is the important element in effecting control of this beetle with 
sprays. 


INFLUENCE OF NEUTRALIZERS UPON THE CURD 
CONTENT OF BUTTER 


n. C. TOWNLKY AND I. A. GOITLD 
Section of Dairy Hiihbandry 


Although information is available dealing with the influence of 
neutralizers on many properties of cream and butter, practically no 
attention has been given to the possibility that, under certain condi- 
tions, neutralizers may influence the composition of the butter from 
the standpoint of the curd content. If neutralizers do affect the curd 
content of butter, such knowledge would be valuable to efficient butter- 
makers who are constantly striving to control accurately the composi- 
tion of their butler. 

The belief has been expressed that the use of lime neutralizers 
results in a higher curd content in the butter. This belief has not been 
fully substantiated. Bouska (2) found butter from cream neutralized 
with lime contained an average of 0.075 per cent calcium oxide, whereas 
butter from untreated cream showed an average of only 0.032 per cent. 
However, the data presented in this connection were variable and some 
of the untreated samples gave calcium oxide values as high as those 
given for the neutralized samples. The older textbook by McKay and 
Larsen (3) reports work in which the neutralization of cream to 0.25 
per cent acidity with lime did not noticeably alter the lime content of 
the butter. 

Because of the scarcity of information dealing with the influence 
of neutralizers on the composition of butter, composition data were 
obtained in connection with other studies which were being conducted 
on the neutralization of cream for buttermaking. These data are 
herein presented. 

The butter used in this study was made from cream of approxi- 
mately 35 per cent fat, which had been neutralized from approximately 
0.50 per cent acidity to acidities of 0.25, 0.15, 0.10, 0.05 and 0.00 per 
cent with each of the following neutralizers: sodium carbonate. Recto, 
sodium hydroxide, Wyandotte C. A. S., calcium hydrate lime and mag- 
nesium oxide lime. At least three series were completed for each of 
these neutralizers. 

Each individual sample of butter was obtained from a 200-pound 
lot of cream. The cream and butter were processed according to stand- 
ard procedures. 

All butter analyses were carefully conducted in duplicate, using the 
Kohman Method (1). Averages of the curd values are presented in 
Table 1. 
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Table L The influence of difFerent neutralisers on the curd content of butter* 

(A^e. three trials) 


Dfisirixl acidity 

Neutralizer 

Sodium 

carbonate 

Kecto 

Sodium 

hydroxide 

Wyandotte 
C. A. a 

Calcium 

lime 

Magnesium 

lime 


Curd content of the butter 

per cent 

per cent 

per cent 

per cent 

per cent 

per cent 

per cent 

0.25 

0.74 


0 91 

0.83 


0.82 

0.15 

0 77 



0.89 


0.94 

0.10 

0 93 



0.97 


0.84 

O.O.*) 

0 83 



0.85 


0.99 

0 00 

0 82 

0.86 

0.88 

1.03 

1.31 

0.88 

Average 

0.82 

0.86 

0.91 

0.93 

1.11 

0.89 


These results show that the curd content of butter varies to some 
extent regardless of the neutralizer used. However, these variations 
were not great and show no definite trend except in cream treated 
with calcium lime, in which case there was a progressive increase in 
curd content with increases in the reduction of the acidity of the cream. 
The curd content of butter from cream neutralized with calcium lime 
to a theoretical acidity of 0,25 per cent averaged 0.69 per cent, prac- 
tically equal to the curd values of butter obtained when using any one 
of the other neutralizers. However, the curd content of the calcium 
lime butter increased to 1.03 per cent and to 1.31 per cent when the 
cream had been theoretically reduced to 0.15 and 0.00 per cent respec- 
tively. It was observed that a mealy body often occurred in the cal- 
cium lime butter when the cream had been reduced to a low acidity. 
This mealiness may be correlated with the changes in the curd content. 

From the data obtained in this study, it would appear that the curd 
content of butter is not materially influenced by the kind of neutralizer 
added to cream nor by the point of acid reduction unless neutralized 
with calcium lime to a theoretical acidity of approximately 0.15 or be- 
low. The increase in the curd content of the calcium lime butter when 
the acidity desired was less than 0.25 per cent, amounted to 0.34 per 
cent at the 0.15 per cent acidity level, to 0.51 per cent at the 0.10 per 
cent level, to 0.65 per cent at the 0.05 per cent level, and to 0.62 per 
cent at the 0.0 per cent acidity range. 
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AVAILABLE PLANT NUTRIENTS IN LAKE SOILS* 

EUGENE W. ROELOFS 
Section of Soils 

In a classification of soils a wide range of conditions must neces- 
sarily be accommodated, particularly regarding moisture content. This 
range includes desert conditions on one extreme and swamp or marsh 
conditions on the other. In the latter group are embraced many soils 
which may be seasonally inundated and are at or near the saturation 
point during all seasons of the year. A complete classification should 
be still more inclusive so as to include those soils which are permanently 
inundated — occurring in lakes, ponds, and streams. Veatch (5) pro- 
posed an extension of the soil taxonomic system which included these 
lake soils and applied to them the term “hydrosol’'. 

The study of hydrosols, however, is not only the concern of the soil 
taxonomist but it has attracted the interest of the group whose objec- 
tives are to study and manage the aquatic life in the lakes — particularly 
fish and the “higher** vegetation. The aquatic biologists, then, have 
recently given more attention to hydrosols in conjunction with their 
more comprehensive studies of the lakes throughout the country. In 
Michigan this work has been carried out by the Institute for Fisheries 
Research, the research branch of the Fish Division of the State Con- 
servation Department. They have made, during the last several years, 
reconnaissance surveys of many lakes in all parts of the state, continu- 
ing and expanding the work previously suggested and initiated by the 
l.and Economic Survey. 

Because of the continued need for more intensive study of the lake 
soils and their relation to production of aquatic life, a special project 
for this study was established, with the Institute for Fisheries Research 
cooperating with the Soils Section of the Agricultural Experiment Sta- 
tion at Michigan State College through the Conservation Institute. 
This is a preliminary report, giving a summary of certain phases of 
the work. Final conclusions, together with the report of the entire 
study, will appear at a later date. 

At the outset it was believed that the relationship between the 
hydrosols and plant growth might be largely a matter of plant nutrient 
relationships, to the same extent as it is in agricultural soils and nos- 
sibly more so since some other factors, particularly moisture content, 
do not fluctuate so widely in hydrosols as in agricultural soils. Hence 
the nutrient content of hydrosols might assume proportionately greater 
importance. The purpose was, then, to determine the nature and extent 
of the nutrient supply and the way in which differences in nutrient 
content are reflected by the nature and luxuriance of the plant as- 
sociations. 

♦Material in this article constitutes a part of a thesis to be submitted to the 
Graduate School of Michigan State College in partial fulfillment of the require- 
ments for the Degree of Doctor of Philosophy. 
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Another aspect of the nutrient question investigated involved the 
quantitative analysis of a group of aquatic plants for phosphorus and a 
comparison between the phosphorus content of the plant and that of 
the hydrosol upon which the plant was growing. Phosphorus in the 
plant material was determined by the standard Pemberton method (1), 
while all soil determinations were made by the Simplex method de- 
signed by Spurway (4) of the Michigan State College Soils Depart- 
ment. The object of this phase of the work was to learn something 
of the physiology of the aquatic vegetation and to determine the rela- 
tionships between the content of a nutrient element in the plants and 
that of the soil. Phosphorus was selected because deficiencies of this 
element probably occur more generally in agricultural soils than do 
those of other elements. In relation to hydrosols, Pond (2) states that 
'‘the primary cause of retarded growth of anchored plants is their 
inal)ility to secure enough phosphorus and potassium, and possibly 
other elements''. 

The results of these two phases of the work (the nutrient content 
of a variety of hydrosols and the phosphorus content of aquatic plants 

Table 1. Available nutrients in sand. 


Sample No. 

Mod ideations or 
Inclu.sions 

Water 

Hard 

Soil (Air-dry) 

Rooted 

Plants* 

pH 

P 

ppm 

K 

ppm 

Ca 

ppm 

Mg 

ppm 

ptim 

2 

much dark organic inattiT 

14 

7 .5 


. . 

100 


tr 

6-b 

7 

abundance of siiells 

1.3 

9 0 

tr 

2 

200 

7 

tr. 

5 - a 

ITj 

none 

1.3 

7.5 

ir. 


100 

6 


1 - a 

27 

none 

12 

7 8 



200 

6 

10 

2-h 

44 

none 

11 

7.5 


tr. 

200 

8 


2-b 

4.5 

none 

11 

6.3 

0.75 



5 


3-b 

60 

much organic matter 


8.0 



1.50 

24 


1 - a 

61 

varying from dark gray to 
black, organic matter 


7.0 

tr. 


125 

8 


1 - a 

6.3 

considerable organic 
matter 


8.0 



175 

16 


3 - a 

64 

dark color 

12 

7 5 

0 5 


175 

8 


5-b 

6.5 

brown color 

12 


0.5 


■1 

■ID 

B 


67 

marl mixed m 

12 

7 0 

0 5 


B 


B 


66 

black, compact 

8 

5 5 

tr. 

20 

mm 


B 

6 - a 

70 

none 

8 

5 5 




4 




none 

13 

7.5 




1 


4 - b 

72 

none 

11 

5.0 

tr. 


100 

7 


3 - a 

A' 

Range: 

8-14 

5 0-9 0 

0-0.75 

0-20 

0-200 

0-24 

0-10 



♦The number indicates the niimbor of plant species growing on the corresponding soil while the 
letters indicate the luxuriance of growth: a, very luxuriant growth, b, intermediate, and c, poorly 
developed. This has reference to tnriftiness or luxuriance of growth — not density of stand. 

In the data, blanks indicate that no test was made, while the symbol (...) means lack of response 
to test. 

The foregoing procedures are carried out in tables 1 to inclusive. 
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Table 2. Available nutrients in clay. 


6 

'A 

Modifications or 
Inclusions 

Water 

Hurd 

Soil (Air-dry) 

Roote<i 

Plants 

o. 

pH 

P 

ppm 

K 

ppm 

Ca 

pprii 

Ml? 

pjmi 

Fe 

ppm 

5 

non« 

14 

8 0 

tr. 

tr. 

200 

7 

tr. 

2-1) 

9 

none 

13 

8.2 



200 

35 


1-b 

10 

none 

13 

0 0 

tr. 


200 

40 



13 

none 

13 

7 5 

tr. 


200 

24 

tr. 

1 - a 

16 

none 

13 

7 5 


' 

200 

10 



llantre: 

13-14 

7 5-9 0 

O-tr. 

o-tr 

0-200 

7-40 

o-tr. 



and associated hydrosols) arc reiJorled here, while those phases re- 
quiring further and more intensive investigation will be reported later. 
Detailed field methods will be omitted. Soil samples were collected 
from various lake bottoms and brought into the laboratory to be tested. 
Data taken at each collecting station included the depth, pH, temper- 
ature, and turbidity of the water, a list of the vegetation, and evidences 
of the degree of wave action. Chemical tests were not made on the 
lake water. 

The lake soils have been divided into five broad types for the pur- 
pose of grouping the laboratory data. A brief description of the types 
used follows : 

1. Sand. Soils included under this type are those whose outstand- 
ing characteristics arc due to the sand content. Unless otherwise in- 


Table 3. Available nutrients in slime. 


0 

A 

Moditicutions or 
Inclusions 

Water 

Hard 



Soil (Air-dry) 



Hooted 

Plants 

V 

a 

B 

X/l 

pH 

P 

ppm 

K 

plim 

Ga 

ppm 

Mg 

ppm 

I'e 

ppm 

1 

none 

14 

8 0 

tr 


130 



5 - h 

6 

none 

14 

7 5 

tr. 

2 0 

175 

() 

tr. 

5-b 

11 

clay admixed 

13 

8 5 

tr. 


200 

40 

tr. 

3 - a 

12 

marl and shells 

13 

8 5 

tr. 


200 

24 


1 - a 

14 

none 

13 

7.0 

tr. 


125 

10 

tr 

1 - a 

17 

marl at depth of 2 ft. 

13 

7 5 



200 

15 


4-b 

25 

marl at depth of 4 ft 


7 8 

tr. 

5 0 

200 

10 

tr. 

6 - a 

48 

Green color, shells 
Included 

11 

7 8 



150 

8 


3-b 

64 

irreen color, very fluid 

6 

5 5 




8 


2 - c 

102 

marl and siiells 

14 

8 0 

1 5 


200 

7 


9 - a 


Range . 

5-14 

5. 5-8. 6 

0-1.5 

0-5 

0-200 

0-40 

o-tr. 
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dicated, a clean, compact, light-colored sand will be implied when the 
term is used. Sand may be found in conjunction with marl, peat, shells, 
or very finely divided particles of organic matter. It should be realized 
that innumerable combinations of the various components may and do 
occur in nature. As previously mentioned, however, as long as the 
characteristics due to the sand are dominant, the soil will be included 
under this heading — the modifications when present will be given in a 
column provided for that purpose. 

2. Clay. This term is used to designate those soils which are com- 
posed of extremely finely divided particles of inorganic material. As 
such, clay is generally found as a bluish-gray, sticky, and rather homo- 
geneous deposit. 

3. Slime. Water soils included under this heading are characterized 
by brown to black color, a semi-suspended condition of the components, 
and offering only a limited resistance to passage of heavier objects such 
as sounding leads. Here again, there are many possible intergrades 
between slime and the firmer deposits included under peat. Inclusions 
of all sorts may occur in slime. Some of the more common ones arc 
marl, shells, sand, and clay. All degrees of decomposition of the plant 
fragments found in the slime also occur, giving a very variable texture. 

4. Peat. Included under this type arc those soils which, like slime, 
are composed of plant remains. Unlike slime, however, peat deposits 

Table 4. Available nutrients in peat. 


Sample No. 

Modifications or 
Inclusions 

Water 

Hard 

Soil (Air-dry) j 

Rooted 

Plants 

pH 

P 

ppm 

K 

I>pm 

Ca 

ppm 

Mg 

ppm 

Fe 

ppm 

11 5 

gelatinous, green 

13 

7 0 

tr. 


125 

3 


3 - a 

20 

fibrous, prolific C'hara 
growth, pH of water-8 5 

13 

5.5 

0 5 


125 

14 


5-b 

2.1 

gelatinous, containing 
many small shells 


8 0 

1 5 


200 -f 

8 


3 - a 

41 

fibrous, containing 
many small shells 

18 

7.6 


. . . 

200 -i- 

24 

tr. 

7-a 

47 

gelatinous 

11 

7.0 

0.5 


125 

16 


4 - a 

50 

gelatinous 

11 

6 0 

0 5 


125 

8 


3-b 

52 

gelatinous 

5 

5 0 




8 


3- c 

53 

fibrous 

5 

5.0 




8 


2-b 

66 

fibrous 

12 

6.5 

tr. 


150 1 

20 



m 

fibrous 

8 

6 5 



150 

10 


IIQQQI 

■ 

fibrous, marl under shore 
but not under bottom 


8.0 



200 

24 


B 

101 

gelatinous 


7.7 



125 

7 


in 

107 

fibrous 


5.5 


2 5 

125 

14 


7-a 

130 

fibrous, containing marl 


8.5 



200-1- 

7 



Hatige: 

5-18 

5. 0-8. 5 

0-1.5 

0-2.5 

0-200 

3-24 

0-tr. 
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c'lre more firm and when obtained with sampling devices, relatively firm 
material is obtained. This soil varies with the nature of the parent 
plant material, environmental conditions under which decomposition 
has occurred, and the degree of decomposition. Three distinct divisions 
are recognized : (a) fihrou.s — including all those deposits whose com- 
position is largely fragmented remains of the rooted aquatic, marsh 
plants, and hog plants such as mosses, cattails, and leather leaf, (b) 
woody — composed chiefly of Avoody material, and (c) gelatinous or 
pulpy — originating from semi-microscopic forms and from easily dis- 
integrated rooted aquatics and characterized by a uniform fine compo- 
sition and a rather firm but gelatinous consistency. Again, inclusions 
may involve marl, shells, clay. 

5. Marl. This type includes those water soils whose dominating 
characteristics are due to the marl content. Inclusions or modifications 
are listed in a column describing the particular deposit under consider- 
ation. 

'fhe series of tables (1 to 5, inclusive) gives the results of the rapid 
chemical tests made ])y the Simplex method which was designed to give 
a rapid test for available plant nutrients in soils. Tests for the following 
nutrients are possible with this test : nitrates, nitrites, ammonia, alumi- 
num, magnesium, manganese, phosphorus, potassium, calcium, iron, 
sulphates, and clilorides. 'fhe tables presented give the amounts of 

Table 5. Available nutrients in marl. 


0 




Soil (Air-dry) 




ModitiratiouH or 
lneluHioii8 

Wat er 
Hard 





Rooted 

Plants 

a; 

a 

S 

rt 

pH 

V 

ppm 

K 

j>pm 

('a 

ppm 

Mk 

ppm 

l-'e 

ppm 


impure 

14 

0 0 

ir 


160 



2-b 

4 

roiiinoswl ohu*fl> of very 
small sliells 

14 

8 0 



200-1- 


•• 

2 - b 

8 

none 

13 

8 5 



200 i 

« 


1 - b 

18 

none 

13 

8 r» 



200 -f 

8 



H) 

impure, much orv:iiiu<* 
matter 

13 

8 0 



200 -h 

24 


2-b 

21 

none 


8 0 



200 4- 

16 


4 - b 

22 

considerable organic 
matter 


7 8 



200 

6 


6- a 

24 

numerous plant fibers 


8 0 



200 + 

8 


2-b 

26 

none 


8 U 


ir 

200 -h 

1 ^ 



28 

none 

12 

8 2 



200-1- 

'CZL 


3 - c 

40 

impure 

18 

1 7 8 



200 + 

24 


4 - a 

43 

gelatinouN fieaf admixed 

1) 

1 8 r» 



! 21K) + 

8 


.5 - a 

46 

impure 

11 

8 .5 



200 -h 

8 


4 - a 

49 

none 

11 

8.2 



200 + 

8 


3 - V, 

51 

none 

11 

8 5 



200 f 

^ 8 




Haiige: 

9-18 

7.8-9 0 

O-tr. 

o-tr. 

160-200 

0-24 

0 
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some of the more important nutrients in the five broad water soil 
types. The nitrogen tests are omitted because when the sample is 
removed from the lake and allowed to remain in the laboratory, the 
state in which the nitrogen is present is undoubtedly changed and 
does not simulate its condition in the lake bottom. Hardness of the 
water is approximate and is expressed as grains per gallon. 

An analysis of the data presented in the foregoing tables shows that 
lake soils vary widely in plant nutrient supply. 

It is significant that the extremely acid peat and the pure, highly al- 
kaline marl bottoms are almost completely deficient in available plant 
nutrients, particularly phosphorus and potassium. Observations show 
that lakes having a proportionately large percentage of these types of 
bottoms are low in productivity, not only with respect to vegetation 
but also with respect to plankton and fish production. Similar observa- 
tions are recorded by Raymond (3) and Welch (6). Among the other 
types of bottoms, there seems to be no correlation between nutrient 
supply and the type and luxuriance of the plant communities. Certain 
plants prefer given types of soils, but the preference seems to be based 
on physical characteristics, such as firmness, subjection to wave action, 
rather than on the chemical constituency of the bottom. 

Table 6 presents the results of the analysis of several different species 
of aquatic plants — giving the phosphorus content as determined by the 
standard Pemberton method. The soils upon which the plants were 
found have been tested for phosphorus by the Simplex method and those 
data are also included in the table. The reason for selecting phos- 
phorus has been previously mentioned. 

An examination of Table 6 indicates that there is a wide variation 
in the phosphorus content of aquatic plants. The percentages of 
range from 0.189 to 1.105. 

Different species of plants growing on the same soil absorb differ- 
ent amounts of phosphorus. In one case P, amplifolhis, Elodea, Myrio- 
phyllum, and Naias were found growing together and contained the following 
percentages of P2O5 respectively: 0.400, 0.479, 0.816, and 0.727. 

A single species of plant does not show a uniform phosphorus con- 
tent but varies widely when grown in different lake soils, although the 
phosphorus content of the plant shows no relation to that of the lake 
soil. P, natans, for instance, contained 0.281 per cent P2O5 when grow- 
ing on a soil containing 3.0 p.p.m. while another sample from a differ- 
ent lake contained 0.904 per cent P2O5 when growing on a soil containing 
only a trace of phosphorus. If aquatic plants obtain nutrients from 
the soil, they must have greater extracting powers than is generally 
supposed since the Simplex method is able to detect available phos- 
phorus in concentrations of less than 0.5 parts per million, and in many 
cases plants showed a relatively high percentage of phosphorus when 
the corresponding soil failed to show even a trace by this test. How- 
ever, if the nujtrients were absorbed directly from the lake water, then 
a very minute amount of phosphorus in the lake water might supply 
the amount required by the plant for its metabolism. 

It is interesting, in this connection, to note that two floating plants, 
Lemna and Spirodela, contained a higher percentage of phosphorus than all 
of the rooted plants, except for a sample of Sagittaria from Buttonbush Pond 
in St. Joseph County. 
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Table 6. Compariion of phoephorut content of aquatic plants and 
that of associated soils. 


Lake 

Soil 

Phos- 
phorus 
In soil 
(ppm.) 

P*0* 

in 

plants 
(per cent j 

Plant (s) 

Sample 

No. 

Pine L. 

Barry Go. 

fibrous peat 

0.0 

.508 

Brasenia 

P-1 

Pine L. 

Barry Co. 

fibrous peat 

0.0 

.351 

Naias 

P-2 

Craigr L. 

Branch Co. 

firm fibrous peat 

0.6 

.256 

P. pectinatus 

P-3 

Craig L. 

Branch Co. 

fibrous peat 
no sample taken 


.227 

Cbara 

P-4 

Fish L. 

Oakland Co. 

green gelatinous peat 

0.0 

.534 

P. amplifolius 

P-5 

Fish L. 

Oakland Co 

slime too thin to get 
with sampler 


.359 

Brasenia 

P-6 

Square L. 

Oakland Co 

gray soft gelatinous {leat 
and marl 

0 0 

.452 

P. compressus, Chara, 
P. sp. 

P-7 

Pleasant L. 

Oakland Co. 

green organic slime and 
shells 

■1 

.441 

Potamogeton sp. 

P-8 

Pleasant L 

Oakland Co. 

sand 

0 75 

.283 

Potamogeton sp. 

P-9 

Pond on US-IO, 3 mi. 
N.W. of Clarkston 

sand and clay 

0 0 

.762 

Myriophyllum, Chara 
and Green Algae 

P-10 

Mona L. 

Muskegon Co. 

thin layer of fibrous i>eat 
over sand 

tr. 

1.098 

Lemna, Spirodela 

P-11 

Pigeon L. 

Ottawa Co 

semi-fluid fibrous peat 

0.75 

.757 

Cbara 

P-12 

Cook L. 

Livingston Co 

brown fibrous peat 

0.0 

833 

Heteranthera 

P-13 

Bennett L. 

Livingston Co 

thin layer of black slime 
over coarse sand 

1.5 

.296 

Cbara 

P-14 

Kawbawgam L. 
Marquette Co. 

brown gelatinous peat 

0 0 

.363 

Pontederia 

410- A 

Kawbawgam L. 
Marquette Co. 

brown gelatinous peat 

0.0 

.496 

P. praelongus 

410- P 

Boss L. 

Marquette Co. 

sand 

0.0 

1 .309 

Isoetes 

413- B 

Ross L. 

Marquette Co. 

sand 

0.0 

.663 

Sparganium 

413- A 

Kawbawgam L. 
Marquette Co. 

sand and fibrous peat 

0.0 

.254 

Scirpus sp. 

Giant Bulrush 

421- B 

Little Bradford L. 
Otsego Co. 

sand, gelatinous peat 

0.5 

.160 

Chara 

431- C 

Little Bradford L. 
Otsego Co. 

sand, gelatinous peat 

0.5 

.263 

Potamogeton sp. 

431- P 

Little Bradford L. 
Otsego Co. 

sand, gelatinous peat 

0.5 

.521 

Nymphozanthus 

431-W 

Heart L. 

Otsego Co. 

dark sand 

3 0 

.281 

P. natans 

432- N 

Witch L. 

Marquette Co. 

sand 

MM 

.219 

Scirpus sp. 

Giant Bulrush 

433- S 

Houghton L. 
Roscommon Co. 

slime, gelatinous peat 

■ 

.304 

Vallisnoria 

439- C 
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Table 6. Continued. 


Lake 

Soil 

Phos- 
phorus 
in soil 
(ppm.) 

PaOk 

in 

plants 

(percent) 

Plant (s) 

Sample 

No. 

Houghton L. 
Roscommon Co. 

slime, gelatinous peat 


.534 

ZlTsania 

439- R 

Big Perch L. 
Marquette Co. 

dark sand 

0.0 

.262 

Nymphozanthus 

445- L 

Big Perch L 
Marquette Co. 

dark sand 

0 0 

.360 

P. Richardsonii 

445- P 

Little Perch L. 
Marquette Co. 

sand 

0.0 

.491 

P. grainineus 

446- P 

Little Perch L. 
Marquette Co. 

sand 

0 0 

.791 

Polygonum 

446- S 

Otsego L. 

Otsego Co. 

sand, marl, sawdust 

5.0 

.400 

P. amplifoliiis 

468- A 

Otsego L. 

Otsego Co. 

sand, marl, sawdust 

5.0 

.479 

Elodea 

468- JO 

Otsego L. 

Otsego Co. 

.sand, marl, sawdust 

5 0 

.816 

Myriopliylliim 

468-M 

Otsego L. 

Otsego Co. 

sand, marl, sawdust 

5.0 

.727 

Naias 

468- N 

Tiuttonbush Pond 

St. Joseph Co. 

clay, organic matter 

tr. 

.526 

Polygonum 

504- A 

Buttonbush Pond 

St. Joseph Co. 

clay, organic matter 

tr. 

760 

Utricularia 

504- B 

Buttonbush Pond 
yt. Joseph Co. 

clay, organic matter 

tr. 

788 

Tolypella 

504- K 

Buttonbush Pond 

St. Joseph Co 

clay, organic matter 

tr. 

.904 

P. natans 

.504- N 

Buttonbush Pond 

St. Joseph Co. 

clay, organic matter 

tr. 

.730 

P. obtusifolius 

.504- I* 

Buttonbush Pond 

St. Joseph Co. 

clay, organic matter 

tr. 

1 . 105 

Sagittaria 

.504- S 

Prairie River L. 

St. Joseph Co. 

gelatmou.s peat, marl 

0 0 

656 

Ceratophyllum 

,507- ( ; 

Prairie River L. 

St. Joseph Co. 

gelatinous peat, mart 

0 0 

.639 

Pelt and ra 

507- P 

Silver L 

Wa.shtenaw Co. 

sand, marl, organic 
matter 

tr. 

189 

Chara 

512- <; 
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THE WEED PROBLEM OF THE UPPER PENINSULA 


n. H CHITIU'HILL 
Skction of Faum (''koi*h 


Scientific research has evolved methods of w(‘<‘d control which un- 
der a g'iven set of conditions are efhcienl and very satisfactory. Further 
research will no doubt discover even more efficient ways of combatinj:^ 
weecls. Two major ])rol)lems of weed control, however, seem to lie 
outside the field of scientific research ^\hich, if solved, would make the 
application of effective control measures much easier. Until these two 
])rol)lems are solved, w(‘ed control on anything* like a community scale 
will be impossible. These two problems are: First, our present atti- 
tude of indifference toward weeds and second, our persistence in ])lant- 
ing weed seeds. 

After careful consideration of the foregoing situation, preliminary 
studies were started at the Upper Peninsula Agricultural Fx])eriiiient 
Sub-station at diatham. A weed nursery of approximately 150 species 
was ])lanted and is being enlarged. The nursery is to be used as a 
laboratory for giving instruction in identification of weeds and also to 
furnish information on habits and characteristics of noxious weeds 
which may be useful in developing control measures. 

1^0 determine ajiproximately the number of viable weed seed in the 
soils of the Upper Peninsula, soil samples were collected from culti- 
vated fields, grain fields and permanent ])astures on presumably weedy 
and clean farms from 14 Upper Peninsula counties. These tS4 samples 


Table 1. Viable weed seed per square foot from representative farms in 
Upper Peninsula counties. 


Connly 

C-’lean I'amis 

Weed.v Farms 

Pastures 

Crain 

(/ultivateO 

3*asf ures 

Cram 

('ull ivuted 

Alger 

124 

4.6 

4.6 

1 0.6 

45 

01 

Baraga . 

18 

17 

37 

130 

81 

31 

< 'luppewa 

:n 

.68 

5 

160 

877 


Delta 

27 

53 

0.6 

4.6 ! 

50 

80 

Dirkinsoii. 

HH 

0 

63 

0.6 

50 

01 

Oogebjc 

206 

27 

23 

78 

1 6.6 

1 .65 

Houghton 

327 

28 

36 

336 

21 

6.6 

Iron 

200 

216 

65 

187 

.626 

.60 

Lure . . 

106 

64 

100 

02 

,60 

704 

M arkinar 

46 

26 

16 

20.6 

80 

270 

Marquette 

J.S8 

520 

31 

10 

1 10 

.60 

Menominee 

106 

3t»7 

12 

40.6 

12.6 

201 

Ontonagon 

223 

77 

20 

240 

325 

36 

Srlioolcnift 

43 

04 

18 

1 .057 

28 

tot 

ANJ;,HA<Sh 

120 

1 10 

30 

200 

183 

1 5,6 
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were planted in duplicate in the greenhouse and counts made of the 
weed seeds which produced plants. Results of these experiments are 
given in Table 1. 

The number bf samples is too limited to make definite conclusions 
regarding the distribution of weeds in the various counties or even 
over the entire farm from which the samples were taken. The data 
show, however, the number of viable weed seeds for the immediate 
area sampled and give some indication of what one might expect on 
surrounding parts of the field. The counts include only those weed seeds 
in the surface inch of soil. In fields that had been plowed a number of 
times many more weed seeds would be found in the next 5 or 6 inches 
of soil. 

The data show a material difference in the number of weeds on the 
clean and on the weedy farms. The number of viable weed seeds was 
highest in pastures and lowest in cultivated fields. This may be ex- 
plained at least in part by the fact that the viable weed seeds in pas- 
tures are the accumulation of several years with unfavorable conditions 
for germination. In cultivated fields the weed seeds are given an op- 
portunity to germinate after which many of them are killed. With two 
possible exceptions, there were enough seeds present to give a perfect 
stand of weeds which leaves no room for crop production. Several of 
the fields, even on the presumably clean farms, were very heavily in- 
fested with weeds. When one considers that five to ten plants per 
square foot of such crops as alfalfa or clover constitute a very good 
stand he can appreciate the size of the weed problem that section is 
facing — particularly in view of the fact that $eeds of many of those 
weeds retain their viability for many years. 

With so many weed seeds in the soil the problem of weed eradica- 
tion becomes much more serious. Many of the weeds were undoubtedly 
seeded with plantings of crop seed such as oats, barley, alfalfa and 
timothy. To determine the possibilities of such a method of introduc- 
tion, weed seed counts were made at Chatham of 147 samples of grass 
seed offered for sale and 57 samples of grain (oats and barley) being 
seeded in the Upper Peninsula in 1939. The grass seed samples were 
collected from nine counties and the grain from eight counties of the 
Upper Peninsula. Weed seed, by species, per pound of crop seed were 
determined for each sample. The approximate total weed seed content 


Table 2. The approximate total weed teed content of 147 samples of grass seed 
offered for sale in the Upper Peninsula in 1939. 


Weed seeds per pound of grass 


Per rent 
of 

samples 


none 

1— SOO 

501—1,000 

1 , 001 — 1,600 : 

1,501—2,000 

2,001—2,600 

2.501— 3,000 

3.001— 3,500 

3,601—4,000 

4.001— 4,500 

4.501— 6.000 

exceeding 5.000 


21.8 
42 2 
14.3 
8.8 
2.7 
2.7 
0 
7 
0 
3.4 
.7 
2.7 



Table 3. Number mnd species of weed seeds found in 147 grass seed samples offered 
for sale in the Upper Peninsula in 1939. 


Weed species 

Per cent 
of 

samples 

containing 

Weed 

seed 

per 

poun<l 

Lambsquarter 

32 7 

822 

Green foxtail 

22 4 

552 

Field sorrel 

Lady’s thumb 

Catdhflly 

19 0 

9.r» 

8.8 

641 

272 

460 

Old witch grass 

8.2 

189 

Curled dodc 

8 2 

529 

Pigweed 

6 8 

299 

Buckhorn 

6.1 

1.542 

194 

Wild buckwheat 

4.8 

Quack grass 

4 1 

363 


2 7 

436 

Can^a thistle 

Barnyard grass 

2 0 

2 0 

242 

151 

other specfes 

15 6 

1 ,455 

0 

Samples free of weeds 

21 8 



of the grass samples is given in Table 2. Slightly more than one-fifth 
of the samples were free of weed seeds, while nearly two-thirds of the 
total had fewer than 500 per pound. The other one-third might well 
be considered too weedy to plant. Table 3 gives the weed seed content 
by species of the grass samples. Lambsquarter was the most common 
weed mixture and was found in about one-third of the samples. Green 
foxtail and field sorrel were each found in approximately one-fifth of 
the samples. Buckhorn while in only 6 per cent of the samples was 
present in larger quantities than any other species except oxeye 
daisy. The latter, placed in the “other species class'' was found in one 
sample of timothy at the rate of 20,000 seeds per pound. 

Table 4 gives the approximate total weed seed content of the 57 
grain samples analyzed. Only 3.5 per cent of the samples was free 
from weeds. Another 38.6 per cent contained fewer than 25 weed seeds 
per pound while more than one-fifth of the samples contained more 
than 200 per pound. Approximately 12 per cent of the samples met 
the requirements of certified seed insofar as weed seed content is con- 
cerned. Most of the remainder were too weedy to plant, yet the 
samples were presumably representative of what was actually planted. 


Table 4. Weed seed content of S7 grain samples (oats and barley) just preTious 
to seeding in the Upper Peninsula in 1939. 


Weed 8ee<l8 per pound of grain 

Per cent 
of 

sampie.s 

none 

3 5 

1 — 25 

38 6 

26 — 50 

15.8 

— 75 

8.8 

76 — 100 

1.7 

101 — 125 

1 .7 

126 — 150 

1.7 

151 — 175 

1.7 

176 200 

5.3 

exceeding 200 

21.2 
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Table 5. Species and number per pound of weed seeds found in 57 samples of oats 
and barley seeded in the Upper Peninsula in 1939. 


VV<‘e<l siM*<‘U‘S 


Wild buckwheat 
Wild mustard 
Quack grass 
( Canada thistle 
(’urled dock 
( 'atchfly . ... 

Ivambsqiiarter . 

(ireen foxtail 
Yellow foxtail 
Barnyard grass 
Wild oats 
( )t her species 

Samples frei* of weeds 


Per rent 
of 

samples 

(‘oiitumliiK 

seed 

per 

pound 

78 9 

37 

49 1 

100 

43 9 

82 

29 8 

17 

21 1 

24 

19 3 

32 

12 3 

25 

12 3 

19 

7 (» 

14 

n 3 

1,130 

r, 3 

40 

38 9 

17 

3 r, 

0 


"J'hc weed Species found in tlie sanijdes, the percentaj^e of samples 
ill which tliey were found and the nnml)er ])er pound are ,i>iven in Table 5. 

Wild buck wheat was the most common, tiein^ found in apjiroxi- 
malely 80 ])er cent of the samples. 'rhr(‘(‘ of Michij^an’s seven noxious 
weeds wert* found in a hi^h ])ercentaj>*e of the samples, (irains are 
a|)])arently a much more common source of those noxious weeds than 
^rass seeds in the Ujiper J^eninsula. The presence of so many weed 
seeds, es])ecially of such sjiecies as wild mustJ^rd, catchfly and lambs- 
fpiarter, in either oats or barley is evidence that fanning’ mills are not 
in use. ]h*actically all of the weed seeds found in the grain samples 
could have been renioved to a very high degree by running the seed 
over a good fanning mill. 

Summary and Recommendations 

The data given indicate the ])resence of a very serious weed prob- 
lem in the L'i)])er Peninsula and also that it is being perpetuated by 
the seeding of \veedy grain and hay crop seeds. Other control or 
eradication methods will be of little avail until the practice of actually 
])lanting the weed seeds has been stopped. The first prerequisite, then, 
to a good weed eradication program is to plant clean seed. The grower 
should insist on clean seed; it is worth a premium. Any home-grown 
seed should be cleaned before seeding. If a fanning mill is not privately 
owned, have the seed cleaned at an elevator. Where there are no 
elevators or equiiiment available, a centralized cleaning plant could 
])erhai)s be set up which could, under jiroper management, do an im- 
measurable amount of good in making clean seed available. 

Crop rotation, good seedbed preparation, summer fallow, clipping, 
and other recommended practices will go a long way toward eradica- 
tion of weeds on most farms of the Upper Peninsula — only when and 
if grow^ers stop planting weed seeds. 
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THE PROPER COLLECTION OF MILK SAMPLES FOR 
STREPTOCOCCIC MASTITIS TEST 


C. R. nilYANfiAMDlH. H. nUHLANI) 
Skctionh of Bacteriology and Animal Pathology 


Approximately 98 to 99 per cent of all infectious mastitis of dairy 
cows is caused by the streptococcus group of bacteria. Streptococcic 
mastitis is a major herd problem, since (1) it reduces milk and butter- 
fat i)roduction apjiroximately 25 per cent, (2) the bacteriological quality 
of the milk secreted by infected cows is reduced approximately 50 ])er 
cent, (3) the rapid sjjread of the infection through the herd increases 
herd wastage, (4) the streptococci in the infected milk may be capable 
of j)roducing human distress if such milk is consunieil in the raw state. 

Streptococci of either animal or human origin can cause strepto- 
coccic mastitis in the cow. The necessity for employing sanitary ])ro- 
cedures in handling the dairy herd is obvious. 

'Phe micr()scoj)ic test for streptococcic mastitis consists in the micro- 
scopic examination of a properly collected and incubated (at 37° C. for 
at least 12 hours) milk sample from each lactating cow. The strepto- 
cocci of human and other sources, that may contaminate the samples 
as a result of faulty technic during collection of the milk sample, will 
reproduce and, morjdiologically cannot be differentiated from those 
actually causing udder infection. All bacteria, other than streptococci, 
that may contaminate a milk sample owdng to faulty technic of col- 
lection w ill reduce the accuracy of the lest results. It is therefore 
essential to employ a technic that will exclude all contamination from 
the outside, thus yielding a sami)le which bacteriologically will indicate 
the presence or absence of infection of the udder, the bacteria present 
in the sample being onl}^ from within the cow’s udder. 

The following data indicate faulty technic in collecting milk samples 
for test, as sources of error in the results of the microscopic test for 
streptococcic mastitis : 

1 . Milk samples for test must not be collected within a period of 
two hours following the regular milking. The data of Table 1, repre- 
sentative of those obtained in many herds, demonstrate this require- 
ment. Apjiroximately 50 per cent of the infected cows yielded a negative 
test result when sanqdes were collected too soon after milking the 
animals. Apparently the streptococci in the milk cistern and ducts of 
the udder w^ere comjdetely Hushed out with the milk and were not re- 
placed by bacteria ^*om the deeper regions of the udder within the 
approximate tw'o-hour period. 

2 . A chlorine solution (approximately 200 p.p.m.) must be used to 
wash the udders and teats prior to collecting the milk sample for test. 

Washing the udders and teats with w’ater is not sufficient to insure 
accurate test results, as indicated by the data of Table 2. The chlorine 
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live cows to the extent that the udders of subsequent negative cows 
were sufficiently contaminated by the streptococci to yield a positive 
result on microscopic test of milk samples from these cows. A clean 
cloth must be used to wash the udder and teats with chlorine solution. 

3. The first two streams of milk from each quarter must be dis- 
Gtf ded into a strip cup prior to collecting the milk sample in the mas- 
titis sample vial. This must follow careful washing of the udders and 
teats with chlorine solution as indicated in 2. Failure to follow the 
foregoing procedure may introduce contaminating bacteria that will 
interfere with the accuracy of the microscopic test results (Table 3). 
Discarding the fore milk but failing to wash the udders and teats re- 
sulted in the contamination of one sample with a streptococcus that 
was not present in the cow’s udder. Similar contamination resulted in 
four instances where neither the udders were washed nor the fore milk 
discarded prior to collection of the sample. In each case the strepto- 
coccus contamination was responsible for a positive test result when 
actually the cows were negative (not infected). These results demon- 
strate the need for washing the udders and teats with chlorine solution 
and discarding the fore milk prior to collecting a milk sample for 
testing. 


Table 3. The influence of tyitem of sampling on the microscopic test results. 




.Sy.stem of sami»ling and microscopic test results 


Cow No. 

1 

Udders 
not washed. 

Fore milk < 
not discarded 

Udders 
not washed. 
Fore milk 
discarded 

Udders 
washed*. 
Fore milk 
discarded. 
(Samples 
properly 
collected) 

1 ... 





2 



... 

- 

’.i . ... 





4 



— 




4- 

- 

- 

(> 


4- 

4 

— 



4 

4 

f 

H ! . . . 





« 


4 

4* 

4 

10 

11 




— 

12 


+ 





13 


4- 

4 

4 

14 


+ 

4 

-i- 


^Chlorine solution. 200 p.p.m. chlorine used for washing udder and teats. 


4. Only milk samples from lactating cows can be tested with any 
degree of accuracy. Do not submit samples from dry cows or cows 
that have recently freshened. The colostrum does not permit making 
a suitable preparation for microscopic examination. 

5. A composite milk sample must include a small amount of milk 
from each of the four quarters if the results of the microscopic test 
are to indicate accurately the status of the cow. If milk is submitted 
from only three-quarters apd a negative test result is obtained the 
infection in the fourth quarter is missed. This infection causes the 
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fourth qtiartcr to produce less milk, abnormal milk, or even has caused 
that quarter to i^o “blind”. A small amount of milk or secretion from 
each ([uarter of each lactatingf cow must be submitted to insure accu- 
rate test results. 

6. The sample must be collected by milking directly from each 
quarter into a mastitis vial. Funnels, buckets, and strainers should not 
be used to collect milk samples for test. The milk of a positive cow 
will contaminate such utensils with streptococci and thereby contami- 
nate subsequent milk samples from negative cows with the strepto- 
coccus causing the negative cows to be called positive on test. In one 
instance a funnel was used to collect milk samples from a herd of nine 
cows. All were ])Ositive on microscopic test. Investigation revealed 
that the first cow sampled was a ])Ositive cow. The streptococci con- 
taminated the funnel, which in turn contaminated each of the eight 
other milk samples. These eight cows were ])roved to be negative on 
subsequent repeated tests. 

7. The cork of sample vial must be held in such a manner that the 
part which goes into the vial, and comes in contact with the milk, is 
not contaminated in any way. 'fhe following. data clearly demonstrate 
this point The j^ier.son collecting sanqdes from a herd of 50 cows was 
holding the cork in his mouth while collecting the milk sanqdes. 
Twenty-five or 50 ])er cent of the cows gave a positive result upon 
test whereas on previous tests only five or 10 ])er cent had stre])to- 
coccic mastitis. Investigation revealed that the jierson had a mild 
streptococcus sore throat at this time; consequently some of the corks 
became contaminated with streptococci from the mouth. This con- 
tamination was responsible for the positive results of the milk samples 
collected from non-infected cows. It is advisable to have a second 
])erson hold the cork in his hand while the first i)erson collects the 
milk sample. The cork may be held between the fingers of the hand 
liolding the vial. 

8 . The person collecting milk samples for test must wash his hands 
in chlorine solution (200 p.pjtn.) prior to sampling each cow, and dry 
them on a clean towel. This procedure is essential to prevent the con- 
tamination of milk samples, and is even more important from the 
standpoint of preventing the spread of the streptococcus through the 
herd. 

Do not send milk samples to reach the laboratory over a week- 
end. Storing milk sam])les in the warm post office for several days 
hastens deterioration of the samples. Samples that have undergone 
such deterioration are not suitable for accurate test. 

10. Do not send in milk samples for test if they are not in mastitis 
vials containing the preservative, 'fhe differential preservative is neces- 
sary to have the properly collected milk samjfie reach the laboratory 
in a suitable condition for test. 


Summary 

Milk samples for microscopic test for streptococcic mastitis should 
only be submitted from lactating cows, excluding those near the be- 
ginning or end of lactation. They should be collected by milking directly 
into the mastitis vial. 
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The milk sample must include a small (juantity of milk from each 
(luarter of the cow if the test result is to indicate the status of the 
cow. The samples must not be collected within a period of two hours 
following^ the regular milking. 

The technic for proper collection of milk samples for microscoj)ic 
lest is as follows : 

1. Wash udder and teats with chlorine solution (200 p.p.m.). 

2. Discard two streams from each quarter into a strip cup. 

3. Collect a 5 cubic centimeter composite sample by milking directly 
into the sterile mastitis vial containing the preservative, being 
careful not to touch the part of the cork that goes into the vial. 

4. Wash hands in chlorine solution (200 p.p.m.) between cows. 

5. Identify each sample. 

The samples should not be mailed to reach the laboratory over a 
week-end since storage at warm temperatures hastens deterioration 
of the sample. 


SPRAYING FOR GRAPEBERRY MOTH CONTROL, 1939 


KAY HUTSON* 
SlOOTION OF KNTOMOI.Otjy 


During the season of 1939 a spraying program for control of grape- 
berry moth was undertaken in the grape belt of Van Ibiren County 
where varied success in control of that pest has been reported for the 
])ast few years. 

The spraying was conducted in a cultivated vineyard with an aver- 
age infestation. Six-row plots comprising between one and two acres 
were used. The spraying equipment consisted of a tractor-drawn 
sprayer equipped with a 300-galion tank, power take-off and covered 
spraying booms. The only eijuipment items requiring explanation 
are the covered booms, which consisted merely of inverted U-shaped 
sheet iron hoods fixed to a frame on the sprayer and spaced to cover 
the vines. P'our nozzles are used on each side of the vine. Covered 
booms permit an arrangement of nozzles, assuring penetration of spray 
materials into the bunches without exposing the driver to a bath of 
spray. In other words, covered booms give better control with the 
same amount of spray material by insuring coverage of fruit as \Ycll 
as foliage. 

The number of sprays, the materials used and the results attained 
with the applications are set forth in the following tabulation. 

Timing of Sprays 

Applications were made as follows except when otherwise indi- 
cated in the tabulation: 1. When shoots 4-6 inches long; 2. Just be- 
fore bloom ; 3. Just after bloom ; 4. 7 days after 3; 5. 7 days after 4. 

♦In cooperation with John Woodman, County Agricultural Agent, Van Buren 
County, the Welch Company, and various growers. Without their assistance the 
work could not have been accomplished. 
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Tabular presentation of experimental spraying Paw Paw, 1939« 


Hohedule Application 



Sticker^Spreader 


1 B 8-8-100. 

2 B 8-8-100. 

3 B 8-8-100. 

4 B 8-8-100. 

5 B 4-6-100. 


L.A. 3 lb 

L.A. 3 lb 

L.A. 2 lb 

L A. 2 lb 

Nicotine sulphate 1 pt . 


3 qt. oil 

3 qt. oil 

1 lb. casein-lime 
1 lb. casein-lime 
1 lb. casein-lime 


1 B 8-8-100. 

2 B 8-8-100. 

3 B 8-8-100. 

4 B 8-8-100. 

5 B 4-6-100. 


C.A. 3 lb 

C.A. 3 lb 

C.A 2 lb 

C.A. 2 lb 

Nicotine sulphate 1 pt 


3 qt. oil 

3 qt. oil 

1 lb. casein-lime 
1 lb. casein-lime 
1 lb. casein-lime 


1 B 8-8-100. 

Kxtra* B 8-8-100 

2 B 8-8-100. 

3 B 8-8-100. 

4 B 4-6-100. 


L.A. 3 lb 

L.A. 3 lb 

L.A. 2 lb 

Nicotine suluhate 1 pt. 
Nicotine sulphate % 

B.t. 155 4, plus lilcn- 
tine sulphate ^ pt . . 


3 qt. oil 
3 qt. oil . 
3 qt. oil . 
3 qt. oil . 


1 B 8-8-100. 

Kxtra* B 8-8-100. 

2 B 8-8-100. 

3 B 8-8-100. 

4 B 4-6-100. 


L.A. 3 lb 3 qt. oil 

C.A. 3 lb 3 qt oil . 

I CJ.A. 2 lb 3 qt. oil . 

NiC4)tine sulphate 1 pt. 3 qt. oil . 

Nicotine sulphate 1 pt. 3 qt. oil . 

B.L. 155 A, plus nico- 
tine sulphate 1 pt. 


L.A 3 lb. plus nicotine 

sulphate HpX 3 qt. oil 

L.A. 3 lb. plus nicotine 
sulphate H pt. . 3 qt. oil , 

L.A. 2 lb. plus nicotine 
sulphate ^ pt. 3 qt. oil . 

L.A. 2 lb. plus nicotine 
sulphate ^ pt. . 3 qt. oil 

Nicotine sulphate ^ pt 3 qt. oil . 


B 8-8-100. 
B 8-8-100. 


L.A. 3 lb 3 qt. oil . 

i L.A. 3 lb 3 qt. oil . 

Kutane 

Kutane 

I Nicotine sulphate % 

pt 3 qt. oil . 


1 B 8-8-100 

2 B 8-8-100 

3 B 8-8-100 

4 Cuprocide 54y 1 lb 

5 Cuprocide 54y 1 lb 


L.A. 3 lb 3 qt. oil 

L.A. 3 lb 3 qt. oil 

L,A. 2 lb 1 lb. Casein-lime. 

B.L. 155 Cone. 3 lb 

B.L. 155 Cone. 3 lb .. . 3 qt. oil 


1 B 8-8-100 

2 B 8-8-100 

3 B 8-8-100 

4 Cuprocide 54y 1 lb 

5 Cuprocide 64y 1 lb 

6t Cuprocide 64y 1 lb 


L.A. 3 lb 3 qt. oil 

L.A. 3 lb 3 qt. oil 

L.A. 2 lb 1 lb. Casein-lime. 

B.L. 155 Cone. 3 lb 

B.L. 155 Cone. 3 lb 

B.L. 155 Cone. 3 lb 


*Note: Extra about 7 days after No. 1. 
tNote: No. 6 applied 8 days after 5. 

In the tabulation B = bordeaux; L.A. =; lead arsenate; C.A. 3= Calcium arsenate; B.L.155 
= Black Leaf 155; B.L. 155 Cone. = Black l.eaf 155 Concentrate; and Kutane = Cuprous Cyanide. 
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Residue 

At harvest, samples of grapes were collected and analyzed for resi- 
due. In no case did the residue approach the tolerance of 0.01 grain 
per pound of fruit. It is believed that bunching the sprays as indi- 
cated by the statement about timing was the important factor in 
keeping down residues. At least residues from grapes sprayed at later 
dates with lead arsenate in this and other years have shown residues 
beyond the tolerance limit. 

DiscuMioii 

Nicotine sulphate was used in the last application of schedule for 
leafhoppers but is included in the tabulation because it undoubtedly 
kills some berry moth. 

The most outstanding thing to be gained from inspection of the 
tabulation is that calcium arsenate is as effective against grapeberry 
moth as lead arsenate used in the same way. The two most important 
implications of this are that calcium arsenate offers a possibility of 
cost cutting and eliminates lead residue. 

It is also apparent that the fixed nicotine and cuprous cyanide offer 
alternatives that will be studied further. The controls obtained with 
these materials, particularly the fixed nicotines, are satisfactory. 

The intriguing thing about the fixed nicotines (B. L. 155 Concen- 
trate) is that a program controlling both grapeberry moth and grape 
leafhopper may be possible with this one material and at a cost strictly 
comparable to the present practice of using arsenicals for grapeberry 
moth and nicotine sulphate for leafhopper. Protection against black 
rot with a schedule of fixed nicotine (incompatible with bordcaux) is 
apparently possible by attention to early bordeaux sprays and the use 
of low-soluble copper (Cuprocidc 54y) in those sprays containing fixed 
nicotine. 

The control of grapeberry moth obtained by sprays of fixed nico- 
tine in this experimental spraying are strictly in accordance with 
growers’ results on nearby farms. 

Another fact apparent in the tabulation is that practically all mate- 
rials gave excellent control. Growers’ results vary. The only logical 
conclusion then is that the application differed from that by growers. 
The arrangement of nozzles beneath a hood was the only departure 
from conventional spraying methods and apparently the value of such 
a device is demonstrated by the results attained. 


EXPERIMENTS ON THE PRODUCTION OF 
ALFALFA HAY 


S. T. DEXTKR 
Section op Fabm Crops 

The state of Michigan might be divided into two regions from a 
forage standpoint. In one region, alfalfa and other legume or mixed 
hay is the rule, while in the other, grass hay is most widely grown 
and legume hay is the exception. In the grass hay region generally, 
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and in some parts of the region where alfalfa hay is common, the 
production of corn for silage is usually considered of doubtful prac- 
ticability. A report of experiments on the production of high quality 
hays in the grass hay region has already been published in the Quarterly 
Bulletin of the Station.* In general, early cutting of fertilized meadows 
gave improved yields of a superior forage which could be preserved as 
grass silage, or, weather permitting, cured as hay. The use of hay crops 
for silage has received and is receiving much of our attention experi- 
mentally. 

In a large part of the L-ower Peninsula of Michigan, alfalfa hay is 
grown with little difficulty. On many farms there is no problem of 
protein deficiency. Even in the ration of a dairy cow, a proper balance 
of nutrients can be obtained by the use of home-grown grains and 
alfalfa hay. Alfalfa hay, however, although high in digestible protein, 
is not particularly high in total digestible nutrients. Early cut grass 
hays readily may surpass it in total digestible nutrients and in net 
energy. To improve the quality of alfalfa hay and to increase its pro- 
ductive value in a ration, it has been suggested that the crop be har- 
vested early, although Avith a sacrifice in yield. The advantage in 
digestibility of bud-stage alfalfa hay over that cut at full bloom is 
sometimes problematical. The late-cut hay may be cured, perhaps, 
under such desirable conditions that it is of exceptional quality, while 
much of the original quality of early-cut hay may be lost if rain and 
cool weather interfere Avith the curing process. ICven so, on farms 
where home-grown grain is relatively scarce, the palatability and con- 
sumption of the hay may be as important as superior digestibility, and 
early-cut hay may be consumed in greater amounts than hay cut in 
full bloom. The emphasis on soil conservation and erosion control 
tends to increase the proportion of hays in the ration. In fact, in some 
regions it may be found advantageous if the production of grains is 
virtually eliminated, and the use of concentrates is limited to those 
purchased to supplement the hoine-groAvn forage. In a region Avhere 
legume jjrotein is abundant, and home-groAvn grains scarce, some sac- 
rifice or Avaste of protein might be considered advisable if thereby 
increased digestibility or consuinjHion, or both, could be obtained. In 
other regions, yield, ease of handling or maintenance of stand might 
be controlling considerations. 

Reseeding to Thicken and Maintain Old Stands of Alfalfa 

The stand in many alfalfa fields of Michigan becomes thin and 
patchy after a year or tAvo. of cutting. Poor drainage, Avith resultant 
heaving or ice-sheets, has been a predominant cause. Bacterial Avilt 
of alfalfa is becoming an important factor. Other fields are so located 
that frequent ploAving is undesirable from the standpoint of erosion 
control. In 1935 , an experiment Avas started to determine the possi- 
bility of thickening a patchy stand on a i)oorly drained field at blast 
Lansing ; 120 pfots Avere laid out, 60 for seeding in the spring (April 
25 ) and 60 for seeding in the fall (Aug. 21 , 1935 ). In four replicate 
plats each, alfalfa (4 lb.), red clover (4 lb.), alsikc clover (2 lb.), sAveet 
clover (6 lb.), timothy (5 lb.), smooth bromegrass (5 lb.), tall oat grass 

♦Dexter, S. T. and Clanalian, D. L. Early cutting and fertilization of <iiiack 
gra^s meadows. Mich. Agr. Exp. Sta, Quart. Bui. 21 (3) : 176-179. 1939. 
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Fig. 1. Michigan alfalfa hay acreage, 1935. 


(5 orchard ^rass (5 llx), domestic ryegrass (5 lb.), meadow fescue 
(5 lb.) and reed canary grass (3 lb.) were seeded both spring and fall 
at the rates ])er acre shown. A mixture of timothy (1 lb.), orchard 
grass (1 lb.), red clover (1 lb.) and alsike clover (1 lb.), and a mixture 
of the other grasses, 1 pound each, was also sown. In both spring and 
fall, the ground was scratched up somewhat with a spring-tooth har- 
row\ and the seed broadcast and covered wdth a spike-tooth harrow'. 

Legume seedings were considered a complete failure, in either spring 
or fall seeding. No new' seedling plants of alfalfa, alsike, or sweet 
clover could be found, Occasional red clover plants developed. All the 
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grasses made a fair ‘'catch/* although reed canary grass, smooth brome- 
grass, and meadow fescue were slow to make much growth. 

The three most promising grasses, both in stand and in yield were 
timothy, tall oat grass, and orchard grass. In general, the stand of 
grass was good where the alfalfa was thin, and little grass became 
established where the stand of alfalfa was heavy. Since there appeared 
to be little difference between spring and fall scedings, the yields of 
the eight plats seeded to timothy, timothy and orchard, and to tall 
oat grass have been averaged, in each case, and arc presented in Table 1. 


Table 1. Yields of hay (oren dry basis) per acre from an old stand of alfalfa, with 
and without reseeding, in 1935. 


Reseeded witLi 

1936 

1937 

2-Year 

Total 

1st cut 

2ud cut 

Total 

1st cut 

2nd cut 

Total 

Timothy 

Orchard grass 

Timothy and orcliard grass . . . 

Tall oat grass 

Average of grasses 

No reseeding 

3,629 

3.. 575 
3,510 
3,497 

3.. 5. 53 

3 , 149 

936 

868 

861 

816 

870 

853 

4,565 

4,443 

4,371 

4,313 

4,423 

4,002 

4,386 

3,903 

3,871 

4,088 

4,062 

2,797 

1.298 

880 

1,284 

1,596 

1,265 

472* 

5,683 

4,783 

5,155 

5,884 

5,327 

3,269 

10,248 
9,226 
9,. 526 
10,197 
9,750 
7,271 


♦Not worth cutting. 


The data in '^J'ablc 1 indicate the success of the grasses in thickening 
tlic stand. The yield was increased and weeds" were kept out. During 
the second year of cutting, 1937, bacterial wilt spread rapidly through 
the field, leaving little but weeds for the second cutting on the un- 
seeded plats. A fair crop of grass hay, mixed with alfalfa was obtained 
on the reseeded plats. Although tall oat grass was outstanding in the 
production of a second cutting, there seems no reason for using it 
generally in preference to timothy. 

Since this experiment was performed, bacterial wilt has become 
relatively common in Michigan. In fields badly infested with wilt, re- 
seeding seems impracticable, since it will not save the alfalfa. Under 
conditions of poor drainage, the inclusion of a small amount (1 or 2 
pounds per acre) of timothy seed in the original seeding probably 
would be more desirable than reseeding. 

Cutting Management of Alfalfa 

That the cutting nianagcinent of alfalfa can affect materially the 
yield and quality of the hay and the longevity of the stand has been 
demonstrated repeatedly. Nevertheless, in the light of new develop- 
ments and new emphasis in agriculture, it seemed desirable to lay out 
a series of plats to test the effects of numerous cutting practices. Many 
farmers no longer have trouble in getting good alfalfa stands. Some 
use the crop in short rotations. Local seed is often available and rela- 
tively inexpensive. Bacterial wilt is becoming so prevalent that man- 
agement to insure longevity is ineffective. 

In 1935, plats were laid out in a field seeded in 1932. It had been 
used for hay curing experiments in 1933 and 1934, but the stand was 
generally excellent. Four replicate plats were provided for each cut- 
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Table 2. Yieldt of alfalfa bay (oven-dry basis) per acre resulting from various 
systems of cutting management. Seeded 1932, cut uniformly 1933 and 1934. 


Plat No. 

Cutting system 

Yearly 

yield 

lOa.'i 

Yearly 

yiebl 

10.36 

1st cut 
yield 
1937 

Cuts 

Total Yields 

1st cut 

2nd cut 

3rd cut 

Dry 

Mat. 

Pro- 

tein 

1 

pre-bud . . , 

pre-bud . . . 

rall(10/l5 to n/j) 

r>,.541 

3,718 

1,378 

7 

10,637 

2,331 

2 

])re-bud . . . 

full blooiri 

Kail . . ... 

».182 

4, .526 

1,282 

7 

11,990 

2,525 

3 

bud 

bud 

none 

r).731 

4,141 

3,805 

5 

13,677 

2,681 

4 

1 /lO bloom 

1 /lO bloom 

none 

«.376 

4,782 

3,672 

r 

14,830 

2,668 

.5 

fujl bloom . 

full bloom . 

none 

6.669 

4,270 

4,220 

5 

15,1.59 

2,477 

6 

J / 10 bloom 

full bloom 

Kali 

7,022 

5,612 

3,489 

7 

16,223 

2,976 

7 

full bloom . 

full bloom . 

Fall 

7,137 

5,14H 

3,383 

7 

15,704 

2,6.52 

8 

full bloom 

1/10 bloom 

none.. .. . . 

6,94.3 

4,598 

4.078 

•'> 1 

15,618 

2, .573 

9 

1 /lO bloom 

full bloom 

none 

6..387 

5,122 

4,065 

5 ! 

15,574 

2,777 

10 

full bloom . 

pre-bud . . 



6.692 

5,5.34 

3,554 

7 

i 

15,780 

2,702 


ting treatment. These treatments were continued on the same plats 
for three seasons, 1935, 1936 and 1937. During 1936, a little bacterial 
wilt became noticeable in the plats. Although there was an excellent 
first cutting in 1937, by the middle of the summer the stand was almost 
completely destroyed. 

Table 2 summarizes the data on yield of dry matter and protein on 
these plats for the three years. The terms used to indicate the stage 
of development are as follows: Pre-bud, which indicates that the floral 
parts were still small, the buds fuzzy and with no color showing; bud, 
full-bud stage, with a very few first blossoms showing in the field, but 
in general with no color in the buds ; 1/10 bloom, an indefinite stage, 
that might well be estimated at % bloom by another observer; full 
blcKHii, also difficult to determine definitely, particularly in seasons when 
blooming is long prolonged. Jn one year, a period of more than three 
weeks was required to pass from the bud stage to the full bloom stage ; 
in another year, less than two weeks. The plan of the experiment was 
to harvest the first cutting when maximum growth had been obtained. 
This would be normally when the alfalfa was in full bloom. In a few 
cases, however, dropping of leaves at this stage may have resulted 
in moderate yield losses. 

Fall cutting at the time of the first heavy freeze appeared to be 
more injurious following cuttings taken in late August than on areas 
cut the second time about August 15. Plats cut twice only at the 


Table 3. Yields in the first cutting from plats receiving two cuttings only at the hud 
stage or at greater maturity, and when cut additionally in the fall. 


Column 

1 

2 

3 

4 

5 

6 

7 

8 

Plat* 

3 

4 

5 

8 

9 

7 

6 

10 

Cutting — 1st .. 
(fitting— 2nd. . 
( Cutting — 3rd . . 

1935 

19.36 

1937 

Bud 

Bud 

3,139 

3,154 

3,805 

1 /lO bl 
1/10 bl. 

3,589 

3.887 

3,672 

Full bl. 
Full bl. 

4,064 

3,738 

4,220 

Full bl 
l/lO bl. 

4,078 

1 3,975 

j 4,078 

1 /lO bl 
Full bl. 

3,649 

3,964 

4,065 

Full bl. 
Full bl. 
Fall 
4,099 
3,. 524 
3.383 

1 /lO bl. 
Full bl 
Fall 
3,572 
3,451 
3,480 

Full bl 
Pre-bud 
Fall 
3,993 
3.773 
3,554 


•See Table 2. 
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full-bud stage or later suffered little winter injury throughout this 
experiment. Table 3 presents these data. 

The data in column 1, Table 3, reveal that two cuttings, each at the 
bud stage, in 1935 and 1936, left plat 3 in excellent condition in 1937. 
If the data in column 6 are compared with those in column 3, however, 
it appears that fall cutting following cutting late in August was defi- 
nitely injurious. Other comparisons will show that all fall cuttings were 
injurious, but perhaps not to so great a degree. The foliage of plants 
cut either in late July or in late August was more injured by fall frosts 
than was the foliage of plants cut about August IS. On plats cut about 
August 15, the new fall growth remained green and active for photo- 
synthesis until after the heavy freezes of late October. Fall cutting, 
in this experiment, was delayed until heavy freezes kille<l the to])s, 
but not later than November 1. 

In regions of Michigan where alfalfa is sold to driers for the pro- 
duction of alfalfa meal, the crop is generally harvested at rather im- 
mature stages of growth and preferably after having been cut in the 
fall (to avoid old stems in the spring growth). By this means, the 
number of days of operation of the drier is increased, and a product 
high in i)rotein and low in fibre is produced- From the stand]>oint of 
the operator of the drier, these considerations are obviously very im- 
portant. It may be of interest to examine a little more closely the 
effects on the yield and on the stand when such early cutting is ])rac- 
ticed. Table 4 presents these data. Plat 1, cut twice in the ])re-l)ud 
stage and once in the fall, was badly injured before the fall of the 
first year. Plat 2, pre-lnid, full bloom, and, fall cutting, sliowed little 
indication of injury the first year. In the second year, severe injury 
was evident after the first cutting. These pre-bud cuttings were taken 
on May 31. The yield when taken at the bud stage was about 50 per 
cent greater than when taken at pre-bud. When the first cutting was 
made at the ordinary time of cutting alfalfa, the yield was approxi- 


YIELDS OF HAY PER ACRE 


fUT 1935 CUTTINGS 

TREATMENT 

Ul 2m4 3rd 

ht 

2nd 




^ - 



HAT 1 

PREIU0 

PREiUO 

OCT. 11 

PREIUD 

PRERUD 


m 



m 


PUT 9 

1/10 ‘ 

RLOOM 

AUG. 15 


1/10 

•LOOM 

m 

Aua 13 

PUTC 

1/10 

•LOOM 

AUG. 15 

OCT 15 

1/10 

•LOOM 

Aua 13 


3rd 

1937 

TOTAL 

YfELD 

OF 

HAY 

TOTAL 

YIELD 

OF 

PROTEIN 

V 

OCT. 30 

PREBUD 

m 

10637 

2331 

W 


1/10 

•LOOM 

15574 

m 

2777 

M 

OCT. 30 

1/10 

•LOOM 

16223 

2976 


Fig. 2. 
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niately double that of the plats cut at the pre-l)ucl stage. Yields for 
the year are given in 1 able 2. Tabic 4 and Fig. 2 give greater detail. 
These show clearly that frequent cutting at early stages gives low 
yields, and leads to injured stands. Cutting about June 1 is likely to be 
fatal to the stand even in the first year of such cutting, particularly 
when the second cutting is not delayed. Hay from these early cuttings, 
although very high in protein and low in fibre, is desirable in alfalfa 
meal, and may be necessary for the drier operator to fulfill a guaranteed 
analysis. A long season of operation of the drier is undoubtedly neces- 
sary. In any case, when such a product is sold to a drier, a large 
premium in price should be obtained, in view of the decreased yield 
])er acre and the certain injury to the stand. Alfalfa should never be 
cut at immature stages when the duration of the stand is a major 
consideration. If a sufficient premium in price can be obtained to off- 
set the decreased yield and the expense for reseeding, or if the field is 
to be ])lowed up in any case, cutting and sale of immature alfalfa may 
be justified. 

Table 4. Yields in the first cutting over a period of three years, as indicating the 
condition of the stand, and the profit in early cutting for driers. 


rial 

('utlin{>: sysUMii 
(as in Tal»l»* 2) 

AveraKt‘ dale cut 

Vield of dry mutter in 
first rutting 

Average 
Per rent 
Protein 

IDS.") 

1930 

1037 

1 . 

Pre-l)ii(l 

May .SI . 

2,321 

1 ,874 

1 ,378 

23 28 

2 

Pre-hud, . i 

May SI . 1 

2,210 

S.SS.S 

1 ,282 1 

23 28 


Hud 

,J unt* 1 1 . 

3,130 

3,1.54 

3,805 

10 31 

4 

l/lOhlonni 

.lune 10 

3.oir> 

3,020 

3,800 

17 00 

n 

Pull IllOOUl 

.luiin 30 . 

4 ,071 

3,857 

4,140 

10 14 


Conclusiong 

From the results of this experiment, it can be seen that the general 
])ractice in Michigan, based on experience and previous experiments, 
is still desirable, "J\) get the greatest yield in two cuttings, the first 
cutting should be taken when the plants arc blooming. There is no 
advantage in delaying cutting” until full bloom. The second cutting 
should be taken about the middle of August in most of Michigan. Cut- 
tings made after the first killing frost may increase the yield per acre 
somewhat, but good management is necessary when three cuttings are 
taken. Poor management or cutting at improper stages is likely to 
result in lower total yields from three cuttings than from two cuttings 
])roi)erly taken. 'I'he extra labor involved in an additional cutting may 
l)e justified only when feed is scarce, although local conditions or un- 
usual weather conditions may cause exceptions. For the most eco 7 
nomical production of high yields of alfalfa hay, two cuttings in the 
bloom stage remains the rule for most of Michigan. 



272 


MICHIGAN QUARTERLY BULLETIN 


CANNING BEETS NEED BORON 


II I,. COOK AND C. K. MILLAU* 

SkCTION Dll' S011.H 

For several years Michigan growers and canners of garden beets 
have experienced difficulty with internal break-down or black-spot in 
the beets* It has been shown that this abnormality is caused by a 
deficiency of available boron in the soil and it appears in the root in 
the form of black areas of corky tissue, located more often near the 
surface hut sometimes in the central portions of the root. The spots 
are usually found closer to the lower tips than to the crown, but in 
extreme cases may be scattered throughout the beet. 



Fig. 1. Cooked slices from garden beets containing black corky tissue 
as a result of boron starvation. 


As shown by the beet slices in Fig. 1 the corky areas are very 
evident in the cooked beets. At times they seem even more pronounced 
in the cooked than in the raw slices, probably because the corky tissue 
is affected to alesser extent by cooking than is the normal tissue which 
is somewhat bleached. The result is a greater contrast of colors. The 
corky tissue, although tasteless, is unsightly and tough and for those 
reasons must be excluded from the packed product. 

♦Acknowledgment is made to G. R. Muhr for assistance in the experimental work 
reported in this paper. 
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rig. 2. When the internal corky area breaks through the surface of the 
beet, an external canker is the result. 


^J'hc sorting- of the beets is an expensive and wasteful jirocedure. 
Some of the affected beets may be discarded in the field as the corky 
areas when very close to the surface, may break through the epidermis 
and cause surface cankers like those shown in Fig. 2. When the corky 
areas are concealed below the surface, it is possible to detect them 
only by sorting the slices at the time of packing. This is a slow task 
which greatly reduces the factory output. There is also the danger that 
some of the blackened tissue will not be detected by the sorter and 
appear in the finished product. 

Severe losses from this internal breakdown of canning beets were 




I' 


Fig. 3. Twisted, nou-symmetrical leaves with cross- 
checked petioles are symptoms of boron starvation. These 
symptoms in canning beets are very similar to those ob- 
tained in sugar beets. 
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cxpcricMiccd in New York in 1937, luul a report issiunl in 1938 (1) stated 
that in greenhouse tests the trouble was greatly reduced by applica- 
tions of 12 pounds of borax per acre. 

Walker, Jolivette, and McLean (3), working in Wisconsin have also 
reported success in the use of borax as a control for this same jdiysio- 
logical break down. 

Leaf Symptams 

There are several symptoms of boron starvation which may be pres- 
ent in the leaves of the garden l)ect. One of these is in the color. As 
is the case with several other plants, the leaves of beets suffering from 
boron starvation may be of a deeper red color. This difference is not 
easily detected from the a])])earance of single jdants but is noticeable 
if beets in borax-treated areas are compared from a distance with 
those in areas not treated with borax. 

Another symptom, common to sugar beets as well as canning beets, 
is the occurrence of twisted and non-symmetrical leaves. The twisting 
of the leaves seems to be due to the slow develo])ment of one side of 
the leaf. This is show'ii in the beet ])lant pictured in Fig. 3. In the same 
picture is illustrated a leaf i)etiole symptom -of boron starvation. On 
the upper or concave side the petiole cracks and takes on a character- 
istic cross-checked appearance. This is also a very common symptom 
in both sugar beets and mangels. 

The occurrence of a large number of small leaves is also indicative 
of boron starvation. In the growth of a normal beet, new leaves con- 
tinue to develop from the center of the crowm and the oldest leaves, 
after reaching maturity, drop off from around the outer edge of the 
crowm. When a beet is suffering from boron starvation the starting 
of new leaves continues, possibly at a stimulated rate, and the leaves 
become stunted or they may die long before reaching normal size. 

Experimental 

In addition to describing and ])resenting pictures of the symptoms 
of boron starvation it is the purj)ose of this article to ])resent some of 
the results of greenhouse and field experiments which were conducted 
to study the value of borax as a control for the abnormalities which 
have been described. 

Greenhouse 

Garden beets were produced in pot cultures of Thomas sandy loam, 
a soil highly alkaline (pH.7.5), high iti active calcium (54.75 ni.e. per 
100 grams of soil), and containing 14.01% organic matter. This is the 
kind of soil on which boron starvation is likely to develop in several 
crops. Duplicate cultures w^ere treated with a complete nutrient solu- 
tion exclusive of boron and these wx‘re compared with cultures receiv- 
ing 10 pounds^ of borax per acre in addition to the complete nutrit'iU 
solution. The*1)orax w^as applied in solution and mixed with the soil. 
Three plants were growm in each pot. 

Results — As indicated by the beets shown in l'"ig. 4 and the data 
presented in Table 1, grow'th was greatly stimulated by the borax. 

The yield of roots was increased from 2.5 to 7.3 grams and the to])s 
from 7.9 to 14.9 grams per pot us u result of the 10-pound applicutigiL 
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Fig. 4. Canning hccts grown in Thomas sandy loam soil 
(Left) No borax. 

(Right) 10 pounds of borax p<‘r acri*. mixed with scnl. 


1 ()|) sytiijitoni.s of boron starvation wore clearly (‘vidcnit in the plants 
from the control ctiUtires. The jdant shown in b'ij^*. 3 was |:>'rovvn iti 
this experiment. 

Field 

During- the season of field experiments w(‘re conducted on 

three fields near h'lls worth, Antrim C'oimty. Two of the fields were on 
ICmmet sandy loam and the third Avas on Bergland loam. Borax was 
ap])lied, at rates of 10, 20, 30, and 40 pounds per acre, mixed with 
2-12-6 fertilizer. Treatments were replicated four times in randomized 
blocks. The fertilizer, containing^ the l)orax, was drilled deep with a 
grain drill before the l)eets were planted. 

Results — The data presented in Table 2 .show that borax did not 
affect the yields of canning beets in the experiments conducted in 1039. 
'Phis may have been due to lack of uniformity in the soil on which the 
experiments were performed. Although an attempt was made to select 
uniform soil areas, the large differences recpiired for significance in- 
dicate a considerable error in this respect. 

Despite failure to show dififerences in yields as a result of borax 
apjdications, the experiments showed that liorax was very effective in 

Table 1. The effect of borax on the yield of canning beets grown in 
pot cultures of Thomas sandy loam soil. 



^'lel^l in grains per pot 


(Average of two) 

'J'real inetif 

— 

— 


Roots 

Top.s 


2 .A 

7 b 


7 3 

14.9 


Nutrient solution tMtUout bora\ 
Nutrient .solution with borax 
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Table 2. Tbe effect of borax on Uie yield of canning beett in 1939. 


Yield in tons per acre 
(Average of four plats) 


Treafment* 

Emmet 
san(W loam 
DeYoung 
farm 

Bergland 

loam 

Elzinga 

farm 

Emmet 
sandy loam 
Herres 
farm 

No borax (control) 

9.30 

7., 55 

10.51 

10 pounds borax 

8 81 

8.50 

11.49 

20 pounds borax 

9.52 

7.37 

10.91 

30 pounds borax 

9.33 

7.18 

11.51 

40 pounds borax 

9 73 

8.31 

10 72 

DifTerence required for siguiflcance 

2 02 

1 13 

2.05 


♦All plats received 150 pounds per acre of 2-12-6 fertilizer. The borax was applied In the fertilizer 
mixture. 


reducing the number of beets which had to be discarded because of 
blackened or corky tissue. According to the data reported in Table 3, 
an application of 10 pounds of borax per acre on the DeYoung farm 
reduced the number of unsound beets from 52.7% to 19.7%. Heavier 
applications did not further reduce the percentage on this field. 

On the other sandy loam field, lierres farm, 10 pounds of borax 
lowered the percentage of unsound beets from 33.7 to 23.3, but it re- 
quired 20 pounds to reduce the figure enough to show significance. This 
soil is higher in organic matter than is the DeYoung soil. It has been 

Table 3. Tbe effect of borax as a control of internal brealulown 
of canning beets in 1939. 


Treatment** 

Per cent of beets showing internal 
breidcdown 

(Average of four plats) 

Emmet 
sant^ loam 
DeYoung 
farm 

Bergland 

loam 

Elzinga 

farm 

Emmet 
sandy loam 
Herres 
farm 

No borax (control) 

52 7 

31.3 

33 7 

10 pounds borax 

19. 7^ 

32.9 

23.3 

20 pounds borax 

26 7^ 

26.2 

18.4* 

30 pounds borax 

25 4^ 

12.4* 

17.5* 

40 pounds borax . . , 

17., 3^ 

14.9* 

12 1* 


Difference required for significance 

20.5 

12.9 

11.4 



♦Significantly less than control. 

♦♦All plats received 150 pounds per acre of 2-12-6 fertilizer. The borax was applied In the fertilizer 
mixture. 
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shown by some other work at this station that boron availability is 
inversely correlated with percentage of soil organic matter. 

Another factor which affects boron availability is clay content. On 
a heavier soil, applied borax is more likely to be changed to an unavail- 
able form than it is in a sandy soil. This proved to be the case on the 
Elzinga farm. The soil on that farm is not only higher in percentage 
of organic matter but also in clay content. The data show that on this 
farm it required 30 pounds of borax to reduce significantly the per- 
centage of beets showing internal breakdown. By this rate of applica- 
tion the percentage was reduced from 31.3 to 12.4. 

Discussion 

A study of the data obtained in these field experiments shows that 
internal breakdown control was not so complete as might be expected. 
In the case of sugar beets, it has been possible to eliminate almost com- 
pletely symptoms of boron starvation by either broadcast or row ap- 
])lications of borax (2). It seems that it should be possible to do this 
with garden beets. There is a possibility that the rales of application 
were too small, but it hardly seems likely since there were no further 
reductions, once the point of significance was reached, in the percent- 
age of unsound beets by larger applications of borax. It seems likely, 
however, that better results might have been obtained with a differ- 
ent method of application. Broadcasting or drilling to a shallow depth 
with subsequent harrowing to mix the borax with the soil might be 
better than deep drilling without subsequent tillage. With deep drilling 
in bands 7 inches apart there is considerable possibility that a plant 
as small as a garden beet might grow between the bands of borax and 
not receive a sufficient quantity of borax until too late to prevent in- 
ternal breakdown. 

The placement of the borax in the row, cither directly with the 
seed, in a band close to the side of the seed, or below the seed would 
probably give better control than would any form of pre-planting ap- 
plication. This has been the case with sugar beets. Care must be exer- 
cised in making application directly with the seed to avoid injury to 
germination. In the case of sugar beets only slight or occasional injury 
has been experienced with 10-pound per acre applications in contact 
with the seed, but no data arc yet available from which to make recom- 
mendation regarding row application of borax for canning beets on 
Michigan soils. Until more experimental results are available it is per- 
haps advisable to depend on pre-planting applications of borax for 
this crop, unless the planter is equipped to place the borax in a band 
separate from the seed. 

Summary and Conclusicms 

Internal breakdown of canning beets, an abnormality which is caused 
by a deficiency of available boron in the soil, has been the cause of 
considerable financial loss among Michigan beet growers and canners 
during the recent years. 

During 1939, greenhouse experiments were performed on Thomas 
sandy loam soil and in the field on Emmet sandy loam and Bergland 
loam to determine the value of borax as a control for this abnormality 
and to furnish information as to the quantity of borax which should 
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be applied on different soils. From the experiments performed the 
following results were obtained. 

1. Certain abnormalities of canning ))eets such as the presence of 
black, corky areas within the root tissue, surface cankers on the roots, 
an intensified reddening of the leaves, twisted and non-symmetrical 
leaves, cross-checked leaf petioles, and numerous small leaves may be 
considered as symptoms of boron ^starvation. 

2. An application of 10 pounds of borax per acre, mixed with 
Thomas sandy loam soil in pot cultures greatly increased the yields of 
roots and tops. 

3. Borax applied in the field did not increase the total yields of 
canning beets but did increase the percentage which was marketable 
by reducing the number of roots showing internal breakdown. 

4. The quantity of borax necessary to reduce significantly the i)er- 
centage of abnormal beets varied from 10 ])ounds to 30 pounds on 
different fields. It is believed that these variations were due to dif- 
ferences in soil texture and content of organic matter. 

5. Boron deficiency symptoms in canning l)(‘ets were not so com- 
pletely controlled by applications of borax as have been similar symp- 
toms in sugar beets. It is believed that better results may be obtained 
with some different method of application of tlie borax. More ex])eri- 
mental work is necessary before recommendations may be definitely 
made regarding rates and methods of borax a])plications for canning 
beets. Attention is again called to the fad that the data rei)()rted in 
this paper are the results from one year of experimentation and should 
be so regarded. 
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A STUDY OF CORN MATURITY 


ir. C. UATHKR AND A R MARSTON* 

Sk('tion of Fahm C'kofh 

Ripe Com Needed 

The wide use of the hybridization method of breeding corn has 
resulted in the development of a large number of new varieties now 
available for gnieral use. The corn grower’s interest in these strains 
centers in their productivity, their potential superiority by way of up- 
standing stalks, strong healthy roots, ease of handling, quality of grain, 
and especially their adaptation. 

^Special acknowledgment is due j. R. Duncan, Research Assistant in lAarni Ciops 
(retired), who supervised the field work incident to these studies up to Sept. 1, 1939. 
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In general, corn which requires a long growing season is larger and 
more productive than corn requiring a shorter season provided the 
later maturing corn has the opportunity fully to ripen. The seasons 
of 1938 and 1939, in Michigan’s chief corn growing areas were ex- 
ceptionally favorable for ripening corn. Best yields in the varietal 
trials of those two seasons were generally attained by hybrids nor- 
mally too late for the areas in which they were tested. Every corn 
grower must weigh the importance of obtaining an entire crop of sound 
corn in the unfavorable season against the few bushels extra yield 
produced by the later varieties in the favorable season. Immature corn 
‘"caught” by frost is not merely reduced in yield ; the entire crop is 
harder to handle, its keeping qualities in storage are inferior, and its 
])alatability and feeding value are diminished. 

Over a ])eriod of years best yields of quality grain are obtained 
^\ith corn varieties that mature with safety yet use essentially all of 
the available average growing season. 

Corn Development Measured 

To detennine what happens to corn as it approaches maturity, an 
(*x])erinient was carried on at East Lansing in 1938 and 1939, in which 
the develoiinient of the crop was studied. Further work, particularly 
in less favorable seasons should reveal additional information of value. 


PERCENTAGE MOISTURE IN GRAIN 
60 SO 40 30 



Fig. 1. Corn grain devclopnicnl in relation to moihturc 
content, average of 10 varieties. 
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NUMBER or DAYS FROM DATE OF PLANTINO 

90 M 90 102 106 110 114 118 128 128 130 134 138 142 146 180 IM 



However, the importance of a knowledge of corn maturity to growers 
and the consistency of the results obtained in the experiments which 
have already been conducted warrant a report of the findings which 
have been made thus far. 

Ten varieties were used in this study, three of them open-pollinated, 
the rest hybrids. These 10 varieties were selected to provide a wide 
range in seasonal requirements. Minnesota Hybrid 402 and North- 
western Dent, the earliest of these lines have proved reasonably cer- 
tain of ripening in northern Michigan; Indiana Hybrid 416, the latest 
corn used, is recommended by Purdue University for Northern Indiana. 

To reduce the influence of soil variations, insofar as practicable, each 
variety was planted in 10 plats, the arrangement of the varieties in each 
series of plats being determined at random.* 

Sample harvests were begun in mid-August before any of the vari- 
eties were mature and continued at weekly intervals well into October. 
'Idle green and. dry weight of the corn and the moisture content of 
stalks and ears were determined and provided the basis for calcula- 
tion of acre yields. From these data, for the different harvest dates, 
curves indicating the rate and amount of growth were plotted. Also, 
graphs were made for each variety, indicating the rate at which mois- 
ture was lost from the grain as it matured and later dried out. 


’*'Latin square arrangement. 


rAGE MOISTURE IN GRAIN 
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Grain Slightly Below 40% Moisture When Growth Stops 

Graphs are presented in Fig. 1 which show the average rate of grain 
growth for all varieties tested. These growth curves indicate that the 
grain contained somewhat less than 40% moisture before growth 
stopped. When the grain contained more than 40 % water there was 
still translocation of dry matter into the kernels.*^ 

In this respect, in both seasons, whether the corns were early or 
late and the yield high or low, the varietal performances were strik- 
ingly uniform. In Fig. 2 are presented growth and moisture curves 
for the season of 1939, of two hybrids which differed in maturity and 
productivity. Figure 3 is illustrative of the performance of one hybrid 
in the two seasons. It is of interest that part of the advantage in hasten- 
ing corn maturity, which the season of 1939 held over 1938, was evident 
by the 90th day after planting, or by mid-August. The rest of the 
advantage came in early to mid-September when hot dry weather in 
1939 hastened the ripening process. 

Further evidence that corn is not fully developed until the grain 
contains not more than 40% moisture was obtained from a study of 
the shelling percentage of the different varieties in 1939. In all cases 
there was a material increase in shelling percentage as the corn ma- 


NUMBER or DAYS FROM DATE OP PLANTXNO 

to M ti 102 106 110 114 118 122 128 130 134 138 142 148 ISO 184 



♦Strictly speaking, the moisture content as determined in these studies was not 
exactly either grain or ear moisture. A representative ear sample was taken from 
each replication, weighed, dried until it would shell readily, reweighed, the moisture 
content of the shelled grain determined and the original moisture content calculated. 
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PERCENTAGE MOISTURE IN GRAIN AT HARVEST 
70 65 60 55 50 45 40 35 30 



Fig 4. Average shelling percentage of 10 varieties at different 
stages of maturity — 1939. 


tured to 40% moisture on the standing stalk. Beyond this singe of 
development there was essentially no increase. The averag-e shelling 
percentage of the 10 varieties at different stages of maturity is shown 
in Fig. 4. 

Corn containing 40% moisture is well dented and the surface of 
the kernels is so hard it can scarcely be cut with the thumb nail. 
Obviously, such corn is still of too high moisture content for crib 
storage and further curing or drying beyond the ri])ening process is 
necessary before the corn should be husked, just as wheat cut with a 
binder must be further cured in the shock before being threshed. Ear 
corn, according to Wallace and Bressman,* is not safe for cribbing 
until the moisture content is down to 27%, and if the grain is to be 
stored as shelled corn the moisture content should not exceed 17%. 
Even a 17% moisture content is not safe if the shelled corn is to be 
held beyond mid-April, these writers observe, for during warm weather 
heating is more likely to occur. 

Kiesselbach and Katcliff,^’*' in studies of frost injury to seed corn 
found that a moisture content of 15% or less is essential to avoid in- 
jury to germination should the corn be subjected to severe freezing. 
Official grades provide that U. S. No. 2 corn shall not contain more 
than 15.5% moisture. 

♦Wallace, Henry A., and Earl N. Bressman. Corn and Corn Growing. John Wilcv 
& Sons, Inc., New York. 1928. 

♦♦Kiesselbach, T. A., and j. A. Ratcliff. Freezing Injurv of Seed Corn. Neb. Agr. 
Exp. Sla. Res. Bui. 16. 1920. 



VOL. 22 — MAY. 1940— NO. 4 


283 


Corn Harvested Too Early Yields Less 


In sections of Michigan, where corn is cut and shocked prior to 
husking, it is not uncommon to find binder harvest being carried on 
when much of the grain is in the very early dent, soft dough stage. 
In this condition, the grain may contain 50 to 55 per cent moisture or 
more. Harvest at this stage is sometimes carried on unnecessarily 
early, as in late August when fully two or three weeks of good grow- 
ing weather remain before the likelihood of a killing frost. The ob- 
ject of such early harvest is to obtain fodder of better quality. 

In these trials as the grain matured from 50% to 40% moisture 
content there was a gain in yield, calculated on the basis of corn at 
15.5% moisture, of from 5 to 12 bushels an acre. 

Table 1 presents data showing this gain as Minnesota 402, an early ; 
Michigan 1218, a medium; and Michigan 561, a late hybrid ripened 
from a 50% to 40% moisture. Figure 1 graphically shows the average 
change which took place with all varieties as they approached maturity. 


Table 1. Gain in yield of an early, a medium and a late hybrid at the matured 

from a 50% to a 40% moisture content. Average for two years, 1938-39. 


Hybrifl 

i 

Yield ill bushels per acre 
hasls 15.5% moisture com 
when grain actually earned — 

Increase 

No days 
required 
to <iry 
from 50% 
to 40%, 

Gain per 
<lay in 
aiTc yield 
during 
this period 

.50% 

moisture 

40% 

moisture 

Mmii. 402 (early) 

46 . 5 bus. 

51 . 6 bus. 

5 1 bus. 

12 

.43 bus. 

Mich. 1218 (medium) . . 

51 5 bus. 

63 2 bu.s. 

1 1 7 bus. 

14 

S4 bus 

Mich. .561 (late) 

1 

60 2 bus. 

72 2 bus. 

12.0 bus. 

16 

75 bus. 


Growers who pick their corn from the standing stalk arc unlikely 
to make the mistake of harvesting the cro]) before the maximum de- 
velopment permitted by the season and variety has taken place. Their 
chief concern in this respect is to plant a variety with the right matur- 
ity characteristics. 


Immature Com Lower in Quality 

The importance of growing corn, whether hybrid or open-pollinated, 
which will attain a low moisture content before frost is emphasized by 
comparisons made at the Ohio Agricultural Experiment Station by W. 
L. Robinson* in which both hybrids and open-pollinated varieties were 
studied as feed for hogs. The more palatable corns in these trials proved 
to be those which were lower in moisture, and when these more palat- 
able corns were withdrawn consumption dropped. 

“In nine out of ten comparisons,” states Robinson, “the pigs that received 
the drier corn, regardless of whether it was hybrid or open-pollinated, ate 
more feed daily a head than those that received the corn that was higher in 
moisture. Thus, the comparisons indicated that palatability and low moisture 
content in the corn were associated .... Apparently maturity or dryness and 
discernible characteristics of quality arc reasonably reliable indexes of feeding 
value in corns”. 

♦Robinson, W. L. Will your hogs do better on hybrid or open-pollinated corns? 
The Ohio Farmer. Vol. 184, No. 7. 1939. 
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Silage Com Should Approach Maturity 

Corn development has an important bearing on harvest of the crop 
for silage as well as grain. Many growers plant very late varieties 
for silage purposes and put the corn into the silo when the grain is in 
the milk stage and contains 65 to 75% water. Of course, the corn 
must be high enough in w’ater to pack well in the silo and to insure 
proper fermentation. Beyond this feature interest should be in the acre 
yield of dry matter and in quality — cows can get water from the tank. 

In general, all varieties used in these studies attained nearly their 
maximum yield of total dry matter wdien the grain had just nicely 
dented, was still in the medium soft dough stage, and contained about 
50% water (see Fig. 5). With the grain at this stage of maturity, the 
stalks still contained 72 to 75% water, so the total moisture in the 
plant was ample for the preservation of good silage. If harvested too 
late there is a loss in total dry matter because of disintegration of the 
stalks and leaves. 

Big, moderately late varieties may be satisfactory for silage pro- 
vided they are harvested late enough for the grain to develop into 
the early dent stage. If the silo must be filled by Septem1)cr 1, a 
variety which would normally be fully mature by September 15 should 
be preferable. The extremely large and late varieties, which often 


PERCENTAGE MOISTURE IN GRAIN 
70 60 50 , 40 30 



Fig. 5. Development of the total dry matter in corn in relation to the moisture 
content of the grain. Average of 10 varieties in 1938, eight in 1939. 




VOL. 22 — MAY, 1940 — NO. 4 


285 


Table 2. Coiiii»aritoti of an early and a moderately late hybrid for silage. 

Average for 1938-39. 


Variety 

Silage 
yield — tons 
per acre 

Condition 

of 

kernels 

Percentage 
water in 
grain 

Total 

dry matter 
per acre 

Dry matter 
per acre 
in ears 

Michigan 1218 

9.0 

10.9 

(A) If silo I 

Early dent 

Milk 

i 

lad been filled F 

r>6% 

65% 

lepteinber 1 

5425 lbs. 

6400 lbs. 

2604 lbs. 

2.336 lbs. 

Indiana 416 


Indiana 410 

11.0 

(B) If silo 1 
1 Early dent 

lad been filled f 
1 55% 

September 12 

1 7010 lbs. 

1 330.5 lbs. 

i 


fail to get beyond the late milk stage l)y silo filling time are high in 
water and low in grain. 

This is illustrated by a comparison of the development of Michigan 
1218 and Indiana 416 at East Lansing, as averaged for the two years, 
1938 and 1939. 

By September 1, Michigan 1218 produced less silage, (green weight) 
per acre, and less total dry matter, but actually more grain than did 
Indiana 416. However, by delaying the harvest of Indiana 416 about 
two weeks the total tonnage of silage remained unchanged, but dry 
matter and grain were markedly increased and this hybrid was in 
excellent condition to make good silage. 

Indiana 416 probably represents as late a variety as should be used 
for silage at East Lansing, its development being abnormally early in 
1938 and 1939. In many seasons silo filling time with this hybrid would 
be during the frost period. A corn intermediate between Indiana 416 
and Michigan 1218 should prove generally more satisfactory for silage 
than either of these two in this locality, for Michigan 1218 is slightly 
too early and small. Indiana 416 is too late for grain at East Lansing 
and generally throughout Southern Michigan. 

Maturity Designation by Days is Unreliable 

If corn must be down to not more than 40% moisture before it can 
be considered ripe and ready to cut, and, of course, much drier than 
this before it can be cribbed or marketed, an important consideration 
is the time required for the grain to attain this condition. It has not 
been uncommon to designate corn hybrids and varieties by a certain 
number of days, for example, 90-day, 100-day, 110-day. The implica- 
tion is that the strain will, on the average, mature in the designated 
number of days. This designation has been interpreted rather broadly. 
In one case a 90-day corn was described as one which in 90 days from 
the time the seedlings emerged from the ground the grain would be 
reasonably well dented. In another case, a 100-day hybrid was said 
to be one which would be ripe in 100 days from the time the corn was 
up but only the good corn growing days were counted. The general 
interpretation among Michigan corn growers is that a 100-day corn 
should, on the average, be ripe in 1(X) days from the day the corn is 
planted. In this respect, practically all day designations have been 
grossly misleading. 




286 


MICHIGAN QUARTERLY BULLETIN 


Table 3* ComparatiTe time required for com Tarieties to reach maturity at East 
Lansing, Michigan, Planted May 12, 1938; May 13, 1939. 


Number of days from date of planting until the grain 
was down to: 


Variety 

60% moisture 

50% moisture 

40% moisture 

1038 

1030 

1038 

1030 

1038 

1030 

Northwestern Dent 

102 

06 

no 

106 

126 

115 

Minnesota 402 

106 

06 

112 

106 

120 

116 

Wisconsin 360 

104 

100 

114 

no 

134 

123 

Michigan 1218 

100 

104 

118 

114 

136 

126 

Pickett 

100 

103 

117 

112 

136 

123 

Wisconsin 606 

113 

100 

126 

117 

140 

129 

Duncan 

no 

108 

126 

117 

143 

127 

Michigan 21 A 

— 

100 


118 

— 

131 

Michigan 661 

116 

111 

126 

121 

147 

132 

Indiana 416 

117 

113 

135 

122 

150 

136 


The number of days from the time a corn is planted until the grain 
is ripe varies widely with environment as .well as with inheritance. 
One of the most important considerations is the temperature during 
the growing and ripening season. Time of planting also has an im- 
portant influence on the number of days required for corn to reach 
maturity. 

Table 3 shows the number of days from date of planting required 
at East Lansing in 1938 and 1939, for the corns in this development 
study to reach certain specified moisture contents. 

Although, in these trials. Northwestern Dent and Minnesota 402 
have proved earlier than many of the so-called S)0-day corns, these 
varieties have not even come close to maturity in 90 days at East 
Lansing. In fact, in trials in Otsego County, an area in which these 
varieties are grown rather than under the warmer conditions prevail- 
ing at East Lansing, approximately 140 days were required for them 
to reach maturity in 1939, whereas they reached this point in 116 days 
at East Lansing. 

A good idea of the wide variation in time required for corn to reach 
maturity at different locations was secured from our 1939 over-state 
trials. In each of these trials the moisture content of each variety was 
determined at four different times as the corn approached maturity. 
Thus, it was possible to make a close estimate of the number of 
days from planting until the grain of each was down to 40% moisture. 
As an average, a group of 45 varieties matured 9 days earlier in Mon- 
roe County than they did at East Lansing; 41 varieties likewise matured 
9 days earlier in St. Joseph County than at East Lansing, indicating 
that 1939 environmental conditions affecting maturity were essentially 
the same in the Monroe County trials as in those conducted in St. 
Joseph County. Twenty-three varieties tested both at East Lansing 
and in Saginaw County, near Chesaning, showed no material differ- 
ence in time required to reach maturity, but 20 lines tested in Huron 
County and at East Lansnig required, on the average, 8 days longer 
to reach maturity in the Huron County trials. Fifteen varieties re- 
quired fully three weeks longer to reach 50% moisture content in the 
Otsego trials in Northern Michigan than they did at East Lansing and 
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most of them were not clown to 40% moisture by harvest time whicli 
took place 143 days after planting, although several which failed to do 
so were described as 90-day hybrids. 

Designation by any given number of days not only is unsatisfac- 
tory as varieties are moved from place to place but fails by a wide 
margin to describe accurately the maturity recpiirements of a par- 
ticular variety in one place but for different seasons. The nine varieties 
which were in the development studies at East Lansing in both 1938 
and 1939 matured, on the average, 13 days faster in 1939 than they did 
in 1938. Thus, no system which would designate a corn variety by 
any given number of days is at all accurate from place to place or from 
season to season, and such designation leads only to misunderstanding. 

It is altogether probable that the only feasible way to establish the 
adaptation of a new line of corn is to test it thoroughly and carefully 
over a period of years in comparison with corns of known adaptation. 
If it proves to be of superior merit its use is warranted in areas where 
varieties of similar adaptation have proved their dependability. 

Varieties Using Full Growing Season Yield Most 

When seasonal conditions are such that corn has opportunity to 
mature fully there is a striking relationship between the time required 
for a variety to reach maturity and its yield. This, of course, does not 
preclude the development of relatively early hybrids of exceptional 
vigor which will out-yield some less worthy later hybrids. However, 
with hybrids of comparable merit in their respective maturity classes 
it may generally be said that the longer the required growing season 
the greater the yield, again with emphasis on the proviso that seasonal 
conditions must be such as to give the later maturing corn the oppor- 
tunity to ripen. This relationship is shown in Table 4. 

Of the corns used in this study, the open-pollinated varieties were 
not included in Table 4, because they are inherently less productive 
than the hybrids of similar maturity. The seasons of 1938 and 1939 
were warm enough and long enough at East Lansing to mature In- 
diana 416, a late hybrid, but in many seasons the growing of a corn 
as late as Wisconsin 606 proves hazardous here. Varietal tests con- 
ducted in Michigan in such favorable seasons as these two give mis- 
leading conclusions as to the relative merit of varieties unless careful 
consideration is given to relative maturity and only lines which arc 
similar in this respect arc compared. 


Table 4. Relationship between required length of growing season and yield of the 
hybrids included in the 1938 and 1939 development studies. 


Variety 

Average 
iiuinber of 
days from 
planting to 
maturity — 
1938-1939 

Avenige 

yield, 

bus. an acre 
basis 15.5 
moisture 
1938-1939 

Minnesota 402 

123 

53.5 

W isconsin 350 

129 

64.0 

Michigan 1218 

131 

64 . 3 

Wimnonsln 006 

135 

68.5 

Michigan 661 

139 

71.4 

Indiana 416 

143 

74.2 
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When conditions are less favorable for the ripening of corn the 
difference in time of maturity between varieties tends to increase. For 
example, there was, on the average, only 8 days difference between 
Minnesota 402 and Michigan 1218 for the years 1938 and 1939 at East 
Lansing, However, in the Otsego County trials, about 200 miles north 
of East Lansing, there was 15 days difference. A variety which barely 
ripens in a favorable season, as was the case with Indiana 416 at East 
Lansing in 1939, is likely to be far from maturity when frost conies 
in the unfavorable season. There is every reason for a corn grower to 
choose varieties which mature with safety in the average season. 

Summary 

The development of 10 varieties of corn, including both open-pol- 
linated and hybrid lines, was studied at East Lansing in 1938 and 1939. 

Yield of grain at different stages of maturity and likewise shelling 
percentage indicated that corn is not ripe — that is, not through grow- 
ing — until the grain contains not more than 40% moisture. 

Maximum yield of dry matter in condition to harvest for silage did 
not occur until the grain had begun to dent and contained about 50% 
moisture. Total dry matter yields decreased after the grain had fully 
matured, owing to disintegration of the stalks and leaves. 

Despite the use of certain very early varieties in these trials, there 
were no 90-day nor 100-day corns. The number of days from planting 
until the grain was down to 40% moisture varied widely from place 
to place and season to season. Designation of Ij^e maturity of a variety 
by any given number of days proved most unreliable. Adaptation can 
best be determined by comparison with established varieties. 

Based on the above considerations, the following recommendations 
are indicated: 

1. With respect to maturity, choose new varieties of corn only after 
they have been thoroughly compared with varieties of known 
adaptation. Avoid placing reliance on the superior yield of late 
varieties in tests conducted in unusually favorable seasons. 

2. For grain, choose varieties that use as much as possible of the 
normal growing season, with a reasonable margin of safety to 
avoid serious losses in unfavorable seasons. 

3. Do not cut corn for grain until the moisture content of the grain 
falls below 40%, in which condition the kernels are thoroughly 
dented and hard. When the corn is husked and cribbed the 
moisture content should not be more than 25% to 27%. U. S. 
No. 2 corn shall contain not to exceed 15.5%. 

4. For silage, choose the most productive variety that will nor- 
mally reach the early dent, (soft to medium dough), stage by 
silo filling time and harvest the silage crop as nearly as possible 
with the grain at this stage of development. At this stage the 
grain should contain 50% to 55% moisture, and the stalks about 
75%. 
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BULLETIN REVIEWS 

Spec* BuL 301 — Michigan Tax Trends as Related to Agriculture. — 

Cline, D. C. — Major changes in state and local taxation are first shown 
for the state as a whole. Trends since 1900 in total taxes annually 
levied on general property and the assessed valuations and the aver- 
age tax rate in Michigan arc indicated. The composition of the state 
and local tax structure, the yields of the various taxes and the amount 
and nature of state payments to local units of government are shown 
for the years 1913, 1930, and 1938. 

For a group of 200 selected agricultural townships, the total prop- 
erty tax levies, assessed valuations and average tax rates in 1938 were 
compared with those in 1930. A constitutional amendment adopted in 
1932 limits property taxes to 15 mills per dollar of assessed valuation 
in townships and certain cities. The changes in property taxation be- 
tween 1930 and 1938 in the 200 townships were compared with those 
for the entire state, the group of 11 cities subject to the 15-mill 
limit and the group of 5 largest cities not subject to the 15-mill limit. 
The average tax rate per $1,000 of assessed valuation in these town- 
ships dropped from $26.10 in 1930 to $10.88 in 1938. The total of all 
taxes levied on property in the 200 townships in 1938 was 67 per cent 
less than in 1930 and 26 per cent less than in 1913. Half of the reduc- 
tion since 1930 was the result of shifting the support of highways 
almost entirely to the motor taxes. One of the six sections of the 
study is devoted to rural highway finance. Another compares the trend 
of farm taxes in relation to farm values in Michigan since 1912 with 
trends in the east north-central group of states and in the United States 
as a whole. (88 pp., 7 tables, 35 figs.) 

Spec. Bui. 302 — ^The Lansing Region and its Tributary Town-Coun- 
try Communities . — Thaden, J. F. — ^This bulletin is a study of the hard- 
ware, banking, newspaper, rural mail-delivery, clothing, and high school 
centers and communities in the counties of Clinton, Eaton, Ingham, 
Ionia, Livingston, and Shiawassee, the extent to which various service 
areas coincide, the determination of a composite community boundary 
and the extent of its coincidence with township and county boundaries, 
and of changes of population since 1880; also a study is made of Lan- 
sing’s zone of influence, the gradual change in agricultural and soci- 
ological characteristics in successive townships out from Lansing, and 
a comparison of those patterns in the Lansing region with the trends 
in the Flint and Grand Kapids regions. 

With the coming- of automobiles, good roads, and commercial agri- 
culture, the village and its tributary area have become increasingly 
interdependent, and likewise has Lansing and its tributary communities 
become more and more interdependent. With increasing distance from 
Lansing, township by township, there is a gradual and consistent change 
in size of farm, percentage of land in farms operated by tenants, and 
unoccupied farm dwellings, and on the other hand a gradual decrease 
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in percentage of farm operators working for pay or income not con- 
nected with their farm, in the number of days such farmers worked at 
non-farm activities, in value of farm, and in proportion of farmers who 
were non-farmers five years ago. (50 pp., 12 tables, 14 figs.) 

Tech. BuL 169 — ^^^Thin Wood*’ Pruning Conaiderad from tho Stand- 
point of Photosynthate Production. — Pickett, B. S. — In a study of net 
accumulation of the products of photosynthesis, as measured by in- 
creases in dry weight, it was found that the leaves of thick, stocky 
apple branches are more efficient food manufacturing organs than 
those of weak, slender branches (typical “thin wood'*) in the same 
trees. These differences appear to be great enough to account in large 
measure for the difference in performance (flowering and fruit de- 
velopment) of the two types of wood. Corresponding differences were 
found in the amount of light ordinarily reaching the leaves of slender 
and of stocky wood. In reality, therefore, the unsatisfactory produc- 
tion of “thin wood'* is an effect of limited light supply. (20 pp., 6 tables, 
4 figs.) 

Tech. Bui. 176 — ^The Relation of Nutrition to the Development of 
Necrotic Enteritis in Swine. — Davis, G. K., Freeman, V. A., and Madsen, 
L. L. — In experiments covering three successive years, young pigs, fed 
in studies to determine the effect of different grains upon the pork 
carcass, developed necrotic enteritis. Results were obtained indicating 
that this disease may be due to a nutritional deficiency. 

Various supplements were tried out to test their effect in the pre- 
vention and cure of necrotic enteritis. The results indicate that pigs 
receiving barley rarely developed an intestinal disorder, although run- 
ning in the same pens with sick animals. The largest number of cases 
of necrotic enteritis developed in pigs receiving corn, with fewer cases 
developing in pigs receiving wheat and oat groats. 

Supplements of fresh liver, yeast and nicotinic acid were most effec- 
tive in preventing and curing the disease. It is suggested that necrotic 
enteritis in swine may be the result of a deficiency of nicotinic acid, 
accompanied or followed by an intestinal invasion l>y the organism 
Salmonella cliolcracsuis and possibly other organisms. (23 pp., 4 tables, 
6 figs.) 


JOURNAL ARTICLE ABSTRACTS 

Pneumonyssus Canium^ N. Sjp., A Mite from the Frontal Sinus 

of the Dog. — Chandler, W. L. and Ruhe, D. S. — Jour, of Parasitology. 
26 (1): 59-70. 1940. (Jour. Article No. 302, n. s., from the Mich. Agri. 
Exp. Sta.) In 1937 during an autopsy on a bulldog, some internal mites 
were recovered from the frontal sinuses and were reported to be pres- 
ent in numbers. These mites were recognized as being dermanyssid 
mites belonging to the vsubfamily Halarachninae. Because of the peculiar 
location of these mites, the writers decided to investigate this infesta- 
tion further and, although it was two hours before the thorough examin- 
ation could be made, several mites were still present in the frontal 
sinuses, and a few were found in various parts of the body cavity. Only 
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one, however, was found in the lung. There were not severe pathological 
lesions although evidence of irritation of the mucosa of the sinuses 
and a general systemic disturbance was pro])ably due to the presence 
of these mites. The writers therefore decided to attempt a classifica- 
tion of this mite, found it to be a new species and so described it. 

Some Obsfervations on a CSiemical Test for Pregnancy in Mares.— 

Sholl, L. B, and Dershani, G. E. — Jour. Amer. Vet. Med. Assoc. 95: 
507-508. 1939. (Jour. Article No. 358 n. s., from the Mich. Agri. Exp. 
Sta.) A modification of the Cuboni test is presented. Urine is filtered, 
treated with hydrochloric acid in a boiling water bath, extracted with 
benzene, and the benzene treated with sulphuric acid in a water bath. 
A positive sample, shows green fluorescence of the sulphuric acid layer. 
A table presents breeding dates, dates of tests, results of tests, results 
of physical examinations and subsequent histories of 17 cases. The test 
apparently is reliable in mares after 80 to 90 days of pregnancy, and is 
very inexpensive and simple. 

Two Qises of Malignant NeoplaMn in Dogs. — Slioll, T.. ?>., Langham, 
R., and Sales, E. K.— Jour. Am. Vet. Med. Assoc. 95 (448) 757-7.SQ. 1939. 
(Journal Article No. 3C)Cy n. s. from the Mich. Agri. Exp. Sta.) Two in- 
teresting cases of malignant neoplasm are presented, one a sarcoma and 
the other an osteogenic sarcoma. Blood examinations of tlie two dogs 
revealed marked anemia and leucocytosis. These two conditions are 
characteristic of malignant neoplasms. Illustrations and descri]>tic)ns 
of the neoplasms are presented. 

A Summary of 700 Auto|»sies on Sheep and Lambs. — Sholl, T.. B. — 
Jour. Am. Vet. Med. Assoc. 47 (6) : 6f)3-r)r4. 1939. (Journal Article No. 
367 n. s. from the Mich. Agri. Exp. Sta.) It is frccjucntly asked what 
arc the most important causes of deaths in sheep and lainlxs. In tlie 
article the author tabulates diagnoses on autopsies made during a 
period of 15 years. A total of 700 autopsies are tabulated under 128 
diagnoses. Food intoxication and intoxications plus parasitism comprise 
174 cases, or approximately 25 per cent. Parasitism and parasitism plus 
intoxication comprise 132 cases, or approximately 19 per cent. Third 
in order of frequency is pregnancy disease with 52 cases or about 7 per 
cent. Study of the list leads to the conclusion that feeding ])roblems 
constitute the greatest single factor causing loss in sheep raising in 
Michigan. Parasitism holds second place. 

Stiff Lamb Disease in Michigan. — Sholl, L. B. — ^Jour. Am. Vet. Med. 
Assoc. 95 (448) : 108-109. 1939. (Journal Article No. 369 n. s. from the 
Mich. Agri. Exp. Sta.) Though only 7 cases of stiff lamb disease were 
encountered in autopsies conducted at Michigan State College during 
IS years prior to the spring of 1939, 15 autopsies were performed on 
such cases that one season and large losses were reported by both 
farmers and veterinarians. Studies of the factors leading to this dis- 
order lead to the belief that low protein or lack of muscle dystrophy 
factors or both were responsible. Whole milk, to which gelatin and 
wheat germ oil were added, brought about recoveries in some severe 
cases. Creep feeding of lambs, using ground mixed feeds, is recom- 
mended with the hope that it will reduce further losses from this disease. 
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The Rdationship Between the Cooked Flavor and Peroxidase Re- 
actions in Milk, Skimmilki and Cream.— Gould, 1. A. — ^Jour. Dairy Sci. 
23 (1) : 37-46. 1940. (Journal Article No. 371 n. s, from the Mich. Agri. 
Exp. Sta.) A close correlation was found to exist between the temper- 
ature at which the cooked flavor appeared in milk and skimmilk and 
that at which peroxidase was inactivated as determined l)y the Storch 
and Guaiac tests. This relationship persisted both for momentary and 
30-minute holding periods and suggested the possibility that the re- 
ducing system formed in milk simultaneously with the cooked flavor 
may itself be responsible for the negative peroxidase reactions rather 
than that the enzyme is inactivated. However, when cream was heated, 
the cooked flavor appeared at a lower temperature than in milk without 
affecting the temperature at which the peroxidase reactions became 
negative. Therefore, the correlation noted between the peroxidase re- 
actions and the cooked flavor in milk appear to be a coincidence. Addi- 
tion to the milk of relatively large quantities of ammonium and sodium 
sulphite, or glutathione, produced a typical cooked flavor without ap- 
preciably affecting the peroxidase reactions or the oxidation-reduction 
potentials. However, the treatment of the milk with hydrogen sul- 
phide greatly lowered the pH of the milk and in addition prevented 
the appearance of a positive peroxidase reactfon even in raw milk. This 
fact indicates that the hydrogen sulphide formed in milk on heating- 
should not be overlooked when consideration is given to tests involv- 
ing oxidation reagents. 

The Use of Qxalated Blood in Cytological Studies. — Sholl, L. B. — 
North Amer. Veterinarian. 21 (4): 211-212. 1940. (Journal Article No. 
373 n. s. from the Mich. Agri. Exp. Sta.) The author describes the 
method used in obtaining blood from the jugular vein and discusses 
preparation and use of anticoagulants. Oxalated blood has been found 
very convenient and satisfactory to use for red blood cell counts, white 
cell counts, differential leucocyte counts and hemoglobin determinations. 

Pseudomonas Infection in Turkeys. — Stafseth, H. J., Mack W., and 
Ryff, J. F. — Poultry Science. 19 (2): 126-130. 1940. (Journal Article 
N,o. 379 n. s. from the Mich. Agr. Exp. Sta.) In the course of some 
examinations of sick turkeys an organism, belonging to the genus 
Pseudomonas, was isolated. It proved to be very closely related to the 
Pseudomonas aeruginosa, an organism which causes suppurative processes 
with blue pus in man and animals. The organism is described. It was 
found to be pathogenic for turkeys, chickens, pigeons, rabbits, guinea 
pigs, rats and mice. In poultry it caused a disease characterized by 
droopiness advancing to coma, twisted neck (2 chickens), wobbly gait, 
marked weakness, bluish discoloration of the skin, ruffled feathers and 
loss of appetite. Some birds had diarrhea with foul smelling, yellowish 
white, and sticky droppings. There was fever of 110® to 111® F. Most 
of the birds died in 48 hours after artificial infection. On postmortem 
examination, the birds showed slow coagulation of blood, mucous or 
hemorrhagic enteritis, petechial hemorrhages on serous membranes 
and grayish or yellowish spots or streaks on the liver. Some showed 
greenish discoloration of several visceral organs. 

Streptococcic Infection in Dogs. 1 1. Pathogenicity, ^^Acid Milk,” 
Convulsions, Torticollis, Abscesses, Conjunctivities and Skin Contami- 
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nation. — Stafseth, H. J. — ^Jour. Am. Vet. Med. Assoc. 96 (755) : 230-235. 
1940. (Journal Article No. 380, n. s., from the Mich. Agri. Exp. Sta.) 
Attempts at reproducing the disease in puppies and older dogs were 
unsuccessful. Nevertheless it is the view of the author, supported by 
British investigators, that certain streptococci are responsible for the 
manifestations covered in the title. No doubt predisposing causes of 
various sorts may pave the way for the infection. If our assumption is 
correct, streptococci are responsible for much disease in dogs. Staphylo- 
cocci, streptococci and other organisms were isolated from the skin of 
dogs. Three common disinfectants, applied in the usual manner, proved 
to have little or no effect on these organisms. Therefore, greater care 
in applying disinfectants, prior to certain surgical procedures, is sug- 
gested. Further evidence is offered to support the idea that “acid milk“ 
is due to infection and not to acid milk. 

Availability of Manganese in Natural and Precipitated Manganese 
Carbonate. — Bandemer, S. L., Davidson, J. A., and Schaible, P. J. — 
Poultry Science. 19 (2): 116-125. 1940. (Journal Article No. 385 n. s., 
from the Mich. Agri. Exp. Sta.) Feeding experiments were conducted 
to evaluate the relative perosis-preventing capacities of natural (the 
ore, rhodochrosite) and precipitated MnCO.j. Parallel equilibration ex- 
l)criments were carried out in vitro in HoO or N/10 HCl, with and 
without the ration. 

When fed to chicks, rhodochrosite failed to prevent perosis but the 
precij)itated MnCO;, protected against it. Decreasing the particle size 
of the ore from that retained by a No. 100 sieve to that remaining 
susj)cnded in alcohol for 5 minutes was without effect in decreasing 
perosis. Equilibration experiments on these fractions demonstrated 
that the solubility of the ore increased with time, temperature and de- 
creased in particle size, but the rate of solution was not so great as 
that of precipitated MnCOa. If suspensions of both carbonates having 
about the same particle size and manganese concentration were treated 
with N/10 HCl at room temperature, the precipitated MnCOy was com- 
pletely soluble in a concentration which dissolved only half of the 
rhodochrosite. 

Precipitated MnCC), prevented perosis at 30 p.p.m. Mn but rhodo- 
chrosite (passed No. 300 sieve) at levels of 30, 50, 75, 100 and 125 p.p.m. 
was unsatisfactory. On equilibration with acid, the soluble manganese 
of rations containing the ore was much less than of those supplemented 
with precipitated carbonate and did not seem to be correlated with the 
pH of the extracts. 

Rhodochrosite, either roasted or dissolved in acid, and precipitated 
MnCOjj with additions of known impurities of the ore, were effective, 
indicating that the manganese was satisfactory if available to the chick. 
Excess of certain mineral suj)plements which are known to be perosis- 
producing, decreased the soluble manganese from both carbonates, but 
the reduction was more pronounced with the ore. If both carbonates 
were in solution, this effect was less, with no distinction between the 
two. 

Methods for the determination of manganese and the differentia- 
tion of rhodochrosite from precipitated MnCO.^ are given. 

A Method for Calculating the Baume Reading of Condensed Ice 
Cream Mixes. — Larson, R. A., and Lucas, P. S. — Jour. Dairy Science. 
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23 (3) : 229-244. 1940. (Journal Article No. 387 n. s., from the Mich. 
Agri. Exp. Sta.) Tests were made under controlled conditions to obtain 
a factor, which, when multiplied by the average specific gravity of the 
ingredients of a finished condensed ice cream mix, would give a pre- 
determined Baume reading at which to draw the mix. Densities of the 
more common materials used in ice cream mixes were determined as 
follows: milk-solids-not-fat, 1.6129; sucrose, 1.6107; gelatin, 1.5384. 
Bailey s calculation for butterfat specific gravity was accepted. Pounds 
of each ingredient used in 100 pounds of mix was multiplied by its 
specific gravity, the amounts added, and divided by 100. When this 
result was multiplied by the factor 0.949, for the temperature range of 
120-135® F. in drawing the mix, the result gave the desired specific 
gravity of the mix. This value was converted to Baume reading by 
standard formula. Results were within 0.2® Baume desired. Tables 
are given for this conversion. Factors affecting the reading are dis- 
cussed and their group effects given. 

Determinations of Chlorophyll and Carotene in Plant Tissue.— Peter- 
J?’ W., and Hibbard, R. P. — Industrial and Engineer- 

ing Chemistry, Anal. Ed., 12 : 148-151. 1940. (Journal Article No. 389 
n. s., fi'om the Mich. Agr. Exp. Sta.) Methods*for the determination of 
chlorophyll and carotene are still of great interest to biochemists and 
plant physiologists because the older methods are long and tedious and 
the newer modifications of these leave much to be desired in accuracy 
and reproducibility. The determination of chlorophyll alone is not dif- 
ficult, but the determination of carotene or both pigments has always 
been laborious. 

This method employs a standard photoelectric colorimeter with suit- 
able filters for the final pigment determinations. The pigments are 
extracted by grinding the tissue with sand and acetone. The extract is 
then made to volume and an aliquot is placed in the absorption cell of 
the photoelectric colorimeter for chlorophyll determination. A Corning 
No. 243 ST polished glass filter is used in combination with a Corning 
No. 396 ST filter to isolate a band of red light which is strongly ab- 
sorbed by chlorophyll. Comparison of the colorimeter reading with a 
standard curve yields chlorophyll values directly. The yellow plant 
I)igments do not interfere with this determination. 

An aliquot of the extract is next refluxed with excess of finely 
divided barium hydroxide octahydrate. This causes removal of the 
chlorophyll. The mixture is cooled, filtered, and washed. The filtrate 
is then transferred to a separatory funnel, extracted with petroleum 
ether and the petroleum ether phase is washed free of solvents and 
xanthophylls. The carotene in the petroleum ether is then determined 
photometrically. A Corning polished glass filter No. 554 ST is used to 
isolate a spectral band which is strongly absorbed by carotene. 

A method is outlined for correcting for any traces of chlorophyll 
which may intgrfere with the carotene determinations. 

Food Intoxications in Sheep.— Sholl, L. B.— Jour. Am. Vet. Med. 
Assoc. 95 (448) : 642-643. 1939. (Journal Article No. 394 n. s., from the 
Mich. Agr. Exp. Sta.) Sheep appear to be sensitive to sudden changes 
or to abnormal conditions in feeds. It has been the experience of some 
feeders that some times deaths are associated with long-continued 
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heavy feeding. Corn silage and corn fodder may sometimes cause much 
mortality and bean pods have caused losses in some cases. These losses 
are probably due either to spoilage or to improper balance in the ration. 
Losses are sometimes incurred when feeders are run in corn fields, due 
probably to spoilage, gorging or irregular eating. The author discusses 
the causes, symptoms, autopsy findings, diagnosis and treatment, with 
blood cytology and chemistry studies on 42 cases. 

The Examination of Milk for Streptococci of Mastitis as an Indicator 
of the Streptococcus Infection of Bovine Mammary Tissue. — Bryan, 
C. S., Moore, G. R. and Campbell, J. H.— Vet. Med. 35 (3) : 166-168. 
1940. (Journal Article No. 405 n. s., from the Mich. Agr. Exp. Sta.) This 
study was undertaken to determine the efficiency of diagnosing strep- 
tococcus infection of the udder by examining the milk for mastitis 
streptococci, and to determine whether all cows harbor mastitis strep- 
tococci in their udders. 

Sixty-seven of 94 cow's were found to have streptococci in the milk 
prior to slaughter and the mastitis streptococci were found in the udder 
tissue collected immediately after slaughter. The presence of strep- 
tococci in properly collected milk samples was evidence that there was 
a streptococcic infection of the udder tissue. In 27 of the 94 cows, 
streptococci were not found in the milk prior to slaughter and the 
streptococci were not found in the udder tissue. Six of these cows 
were free of streptococcic mastitis on monthly tests for periods vary- 
ing from 6 to 36 months prior to slaughter. The absence of strepto- 
cocci in properly collected milk samples was evidence that streptococcic 
infection was not present in the udder tissue. 

Two of the six heifers that had never lactated were found to be 
infected with streptococci of mastitis. The remaining four yielded no 
streptococci upon examination of the mammary secretion or tissue. 

Rumen Digestion Studies. — Hale. E. B., Duncan, C. W., and Huffman, 
C. F. — Proc. Am. Soc. An. Prod. 32 : 389-393. 1939. (Journal Article 
No. 407 n. s., from the Mich. Agr. Exp. Sta.) Methods of studying 
rumen digestion in the cow were investigated and lignin ratios were 
found to be superior to iron ratios for ascertaining the digestibility of 
various nutrients in the rumen. The application of lignin ratios re- 
vealed that a very high percentage of the digestible nutrients of alfalfa 
hay was removed during rumen digestion. An increase in true fat in 
the rumen at the highest level of feeding was considered to indicate 
the synthesis of fat by rumen microorganisms. Lignin was apparently 
digested subsequent to its passage from the rumen. The reaction of 
the rumen was neutral or slightly acid and reached a maximum acidity 
about six hours after feeding. 

The level of feeding alfalfa hay did not have any marked effect on 
digestion coefficients except that at the submaintenance level of nutri- 
tion there was a definite decrease in digestibility. Partitioning the 
carbohydrate fraction of alfalfa hay into lignin, cellulose and other car- 
bohydrates was of much greater value in estimating the biological value 
of the hay than the method commonly used. An enzymatic method for 
determining crude fiber was equally superior. True fat values were of 
greater biological significance than ether extract values. 
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The Effect of Different Wn4)pinge, Temperatures and Length of 
Storage on Keeping Qualities of Frosen Poric Qiops. — Griswold, Ruth 
and Blakeslee, L. H. — 32nd Ann. (1939) Proc. Am. Soc. Animal Produc- 
tion. (Journal Article No. 410 n. s., from the Mich. Agr. Exp. Sta.) 
Pork chops were frozen individually at — 15“ F. After freezing, the 
chops were prepared for storage with seven different materials and 
were stored at 0“, 5“ and 15“ F. Weights were taken before freezing, 
before storage, and after storage. The chops were wrapped in groups 
of four and stored for 60, 120 and 180 days. After storage the chops 
were cooked according to a standard method, sampled by a committee 
of four and scored according to the standard of the National Coopera- 
tive Meat Project. 

Results show that wrappings had little effect on the palatability of 
the chops under the experimental conditions used, but had a decided 
effect on the moisture loss. Moisture-proof cellophane allowed less 
moisture loss and appeared to maintain brighter color in the pork 
chops than did any other material used. The palatability of the chops 
decreased and shrinkage increased as the storage period lengthened. 
Most of the chops were still edible after 180 days of storage, although 
the fat of some of the chops was rancid. 
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NATURE OF PUBLICATIONS 

Four series of publications are issued by the Michigan Agricultural Experiment 
Station — Circular, Special, Technical, Quarterly — and the Extension Division issues 
an Extension series, and also a series designed especially for Boys’ and Girls’ 4-H 
Club members. The Extension (E) bulletins and the Circular (C) bulletins are 
popularly written articles of information on the subjects indicated. Their subject 
matter is based on the results of investigations at the Experiment Station and on 
other sources of information. The Special (S) bulletins report on specific investiga- 
tions conducted by the Michigan Station. They are written in popular style so as 
to be of use to farmers and others interested in the subjects in question. The 
Technical (T) bulletins likewise report on specific investigations of the Michigan 
Station but deal with subjects that from their very nature must be described in 
more or less technical language. They are printed in small editions and are in- 
tended especially for libraries, investigators, teachers, extension men, county agri- 
cultural agents and other specialists who may have use for them. The Qiuurierly 
bulletins contain timely articles of information for farmers, based largely on the 
work of the Agricultural Experiment Station. 

A mailing list is maintained to whom the Quarterly bulletins are regularly sent. 
They are free to residents of Michigan. A charge of 25^ per year is made to those 
outside the state. Remittance may be made in stamps or coin. Bulletins of the other 
series are sent only upon specific request, except to a small list consisting of 
libraries, experiment stations, extension workers, county agricultural agents, and 
newspapers. 

Individual copies of publications, with the exception of those listed with a stated 
charge, are sent free upon request so long as the supply lasts. Failure to send a 
bulletin requested means that the publication has gone out of print since this list 
was issued. Because of their cost and the size of the editions printed, however, 
requests should be limited to those actually needed, not to exceed 10 DIFFERENT 
BULLETINS at any one time. When more than 10 different bulletins, or additional 
copies of the same bulletin are desired, a charge is made according to the cost of the 
publications as indicated, 

MICHIGAN college and school libraries — Bulletins are not printed in editions 
large enough to be supplied to schools for text book purposes, but libraries of 
colleges and public schools in Michigan \rill be supplied with copies not to exceed 
six of each requested bulletin for class reference. 

Please request by letter or postal card giving series and number, for example : 

C164 E185 S302 

E154 S206 

Address application for bulletins to Agricultural Experiment Station, East Lansing, 
Michigan. Write your name and address plainly. 


BULLETINS FOR GENERAL DISTRIBUTION 


♦Bulletins listed with a star (♦) preceding the number are recent publications. 
Single Copies Free S215 


AGRICULTURAL ECONOMICS 
(Includinf Farm Management, Marketing) 

ri53 A Handbook of Michigan Tax Laws (15<*) 
C 169 Marketing Michigan Vegetable Crops (5ft) 
S 171 Farmers’ Cooperative Buying and Sell- 
ing Organizations in Michigan (15^) 
S185 Roadside Marketing in Michigan (Sift) 

S 189 The Marketing of Michigan Milk (SjJ) 
S206 Types of Farming in Michigan (15^) 
S209 Consumers* Demand for Apples (1(V) 


Successful Farm Practices in the Upper 
Peninsula (10^) 

S217 Marketing Michigan Beans (15^> 

S227 Motor Truck Marketing of Michigan 
Fruits and Vegetables (5^) 

S232 The Michigan Pear Industry, Its Status 
and Trends (5^) 

S235 Motor Truck Marketing of Michigan 
Livestock (S^) 

S237 Trends in Cherry Production (S^) 

S 241 A Farm Management Study of Crop 
Production Practices (KV) 

S242 Grape Production Costs and Returns in 
Southwestern Michigan (3^) 
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MICHIGAN QUARTERLY BULLETIN 


Single Copies Free 

S250 Amounts and Kinds of Feed Fed to 
Michigan Dairy Cows (3(J) 

S254 Organization of Farms in Southeastern 
Michigan (10^) 

S25.S Sheep Investigations and Management 
Piactices in the Upper Peninsula (.V) 
S258 Production and Price Trends in the 
Pitted Red Cherry Industry (5(f) 

5263 The Production -Consumption Balance of 

Agricultural Products in Michigan: 
Part 1 Fruits and Vegetables (10<f) 

5264 Farm Tax Delinquency m Michigan from 

1928-1932 (10^) 

S267 An Economic Study of the Potato Enter- 
prise in Michigan (5<f) 

S 268 Public Produce Markets of Michigan (15^) 

5269 The Production -Consumption Balance of 

Agricultural Products in Michigan; 
Part II Livestock and Animal Products 
(5(f) 

5270 The Economics of Bean Production in 

Michigan (5(f) 

S278 The Production -Consumption Balance of 
Agricultural Products in Michigan: 
Part III Field Crops (5(f) 

S284 Economic Aspects of I.amb Feeding in 
Michigan (3^) 

S286 Cost of Apple Production in Berrien 
County, Michigan, in 1936 (5^) 

S288 Marketing Potatoes in Michigan (10^*) 
S291 A Decade of Michigan Cooperative Ele- 
vators (15^) 

S294 Profitable Poultry Management (10(*) 
S297 Profitable Dairy Management (10(f) 

S300 The Kalamazoo Milk Market (5^) 

^5361 Michigan Tax Trends (15^) 

E189 This Business of Farming in Michigan, 
1936 (3^) 


AGRICULTURAL ENGINEERING 
(Building, Farm Equipment) 

('62 The Simplex Lime Spreader (2(f) 

C126 Essentials of a Mulch Paper Laying 
Machine (2^) 

067 ('ontrolling Rats and House Mice (5^) 

S 198 Combine Harvester Threshers in Michigan 
(3^^) 

*E20 Hotbeds and Coldframes (3^) 

E69 A Simple Electric Water System (3(f) 
E87 Silo Filling with Five Horse Power Elec- 
tric Motor (3(f) 

E88 Grinding Gram with Electric Power (3^) 
ElOO Arrangement of Barn Floor Plans— Gen- 
eral Purpose Barii-“Stock Face In (3(f) 
ElOl Standard Dimensions Used In Laying 
Out Barn Plans (3^) 

E102 Arrangement of Barn Floor Plans—Dairy 
Barn Plan- Stock Face Out (3^) 

E103 Portable Hog Cots (3^) 

Kn8 Michigan Septic Tank and Tile Sewage 
Disposal System (3^) 

E129 Grinding and Elevating Grain with One- 
Half Horse Power Motor (3^) 

E130 Small Sash House for Growirig Vege- 
table Plants (3^) 

K134 Common Binder Head and Knotter Head 
Troubles (3(f) 

E141 Temporary Silos for Michigan (3^) 

E142 Household Closets and Storage Spaces 
(S(f) 

E143 Care of the Sewing Machine 04) 

E153 Care and Repair of the Mowing Machine 
04) 

E171 The Hydraulic Ram (3(f) 

E18S Convenient Kitchens (6^) 

E188 The Trench Silo 04) 

E206 The Farm Milk House (3^) 


ALFALFA (See Crops) 


BUTCHERING (See Animal Husbandry) 
ANIMAL HUSBANDRY 

(Feeding, Breeding, Diseases, Care of Livestock) 

C65 Alfalfa for Horses 04) 

C95 Feeding Minerals to Dairy Cattle 
C129 Results for a l^ng Time Mineral Feed- 
ing Experiment with Dairy Cattle (2^) 
C147 Fitting and Showing Dairy Cattle (5(f) 
S2(X) Hogging Off Corn 04) 

5233 Experimental Studies in Feeding Fatten- 

ing Lambs 04) 

S250 Amounts and Kinds of Feeds Fed to 
Michigan Dairjr Cows (3^) 

S 253 Liberal vs. Limited Rations for Draft 
Colts in Michigan (3^) 

5255 Sheep Investigations and Management 

Practices in the Upper Peninsula (3(‘) 
S280 Fattening Beef Calves (5^) 

S293 Methods of Preparing the Corn Crop for 
Yearling Steers (3(f) 

E94 Better Bulls Increase Dairy Profits 04) 
E103 Portable Hog Cots (3(f) 

£105 Raising Dairy Calves 04) 

*£128 The l£iro and Foal 
E151 The Home Meat Supply (Butchering and 
Canning) (74) 

£167 Stallion Management (5(f) 

E197 Guides for Horse Buyers (One copy free 
to Michigan residents; 10 cents i)ej 
copy to non- resident sj 

ANIMAL PATHOLOGY 

El 10 Bang's Disease (3(f) 

Elo5 Mastitis (3(f) 

E174 Controlling Horse Parasites (3^) 

E201 Sleeping Sickness (of horses) (3(‘) 

CROPS 

C145 Field Pjcas for the Upper Peninsula of 
Michigan (24) 

0148 Culture and Use of Popcorn (3(‘) 

(M54 Alfalfa m Michigan (15(f) 

Ci59 A Mixture of Alfalfa and Smooth Brome 
(it ass for Pastuie (24) 

('161 Soy Bean Production m Michigan (3(‘) 
Cl63 Annual Cover Crops for Michigan 
Orchards (24) 

Cl(>8 Production of Root Crops for Forage in 
Michigan (3(f) 

S 106 Sugar Beet Growing in Michigan (24) 

S 109 Crop Varieties for Michigan (3(f) 

S 130 The Clovers and Clover Seed Production 
m Michigan (3(f) 

S 150 Emergency Hay and Pasture Crops (2(‘) 
S 151 Buckwheat in Michigan (24) 

S 156 Investigations with Strains of Beans (2(^) 
S 197 Oat Tests at the Michigan Experiment 
Station (24) 

S213 Oat Varieties and Diseases in Upper 
Peninsula (34) 

S223 Bald Rock Wheat 04) 

5 234 Spraying and Dusting Potatoes in 

Michigan (3^) 

S245 Tests Show Better Ways to Grow Mich- 
igan Potatoes (3^) 

5256 Crop Mixture Trials in Michigan (2(f) 
S271 The Katahdin Potato in Michigan (34) 
S276 Field Stacking for Michigan Beans (34) 
S292 Alfalfa Management (3^) 

S295 The Michclite Bean (3^) 

S299 Soil Management for Potatoes (5^) 

£23 More Alfalfa for Michigan (3^) 

E44 Coming Through with Rye (3^) 

E49 Better Potatoes for Michigan (3(f) 

£67 Producing Sugar Beets (34) 

E73 Barley, Cull Beans and Potatoes as 
Feed for Dairy Cattle (3^) 

K116 Producing Beans in Michigan (3^) 

E123 Muck Soil Management for Onion Pro- 
duction (3^) 

E127 Chicory, Its Culture and Uses (3(f) 

E139 Replacement Crops for Michigan’s Con- 
tracted Acres (34) 


BEANS (See Crops) 
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I >, 

Single Copies Free 

£177 Oat Culture in Michigan (3#) 

£181 Potato Protection for Small Acreages 

£187 Winter Wheat Culture in Michigan (3^) 
£190 Oust Treatment for Seed Corn Oiseases 
iW 

£195 Hybrid Com and Its Place in Michigan 

( 3 ^) 

£202 Sweet Dover (3^) 


DAIRY 

C95 Feeding Minerals to Dairy Cattle (3^) 
C97 Cottage Cheese (3^) 

C129 Results of a Long Time Mineral Feeding 
Experiment with Dairy Cattle (2<) 

C147 Fitting and Showing Dairy Cattle (5^) 
C151 Methods and Problems of Farm Butter 
Making (3^) 

S201 The Influence of Sugar and Butterfat on 
C^ality of Ice Cream (3^) 

S250 Amounts and Kinds of Feed Fed to 
Michigan Dairy Cows (3^) 

S262 The Use of Cleaners in the Dairy Plant 

S272 The i)i»x>sal of Wastes from Milk Prod- 
ucts Plants (3^) 

S297 Profitable Dairy Management (10^‘) 

S300 The Kalamazoo Milk Market (5^J 
E2 The Babcock Test (3(5) 

£94 Better Bulls Increase Dairy Profits (3^) 
£95 Why Cream Tests Vary (3?) 

£96 Why Milk Tests V’ary (.V) 

£105 Raising Dairy Calves (3d) 

£110 Bang's Disease (3d) 

£140 Milk- -The Ideal Food (3d) 

£165 Mastitis (3d) 

£206 The Farm Milk House (3d) 


£78 The Fruit Tree Leaf Roller (3d) ^ 

£117 Control Methods for Insects of the 
Kitchen Garden (3d) , , 

£121 Codling Moth Situation in Lower Michi- 
gan (3d) 

£125 Insects Infesting Golf Courses and Lawns 
(3d) 

*£154 Spraying Calendar (4d) 

£161 Sucking Insects Infesting Apples and 
Pears in Michigan (3d) ^ 

£164 Derris and Pyrethrum for Insect Control 
(3d) 

£166 Ant Control in Houses and on Lawns 
(3d) 

£175 Control of Sucking Insects on Conifers 


£179 Bean, Cabbage, and Onion Maggots (3d) 
£180 Controlling Chewing Insects on Garden 
Crops (3d) 

£181 Potato Protection for Small Acreages 
(3d) 

£192 Insects Attacking Stored Foods and 
Cereal Products (3d) 

£193 Michigan Termites (3d) 

£194 Controlling Shield Scales of Deciduous 
Trees (3d) 

£198 Controlling Plant TJee on Field and 
Garden Crops (3d) 


FARM MANAGEMENT 
(See Agricultural Economics) 


FERTILIZERS (See Soils) 


FLORICULTURE 

(See Landscaping nnd Plantings) 

FOODS (See Home Economics) 


ENTOMOLOGY (Insiwts smd Their Control) 


ClOl 

C104 

C107 

C132 

C133 

C134 

C141 

C144 

S83 

S204 

S214 

S221 

S230 

S234 

5238 

5239 

5243 

5244 

S266 

S277 

£59 

E74 

£75 


Ckickroaches, Silvcrfish and Book -lice (2d) 
Clothes -Moths and Carpet Beetles (3d) 
The Mexican Bean Beetle (2d) 

June Beetles or White Grubs in Michi- 
gan (2d) 

Soft Scales Injurious to Deciduous Orna- 
mentals (3d) 

Wood Boring Insects which Attack 
Furniture and Buildings (2d) 

Some Chewing Insects Infesting Michi- 
^ gan Evergreens (lOd) 

Flies and Mosquitoes Commonly Found 
About Michigan Homes (Sd) 

Key to Orthoptcra of Michigan (5d) 
Investigations of Corn Borer Control at 
Monroe, Michigan (5d) 

Insects Affecting Ornamentals Under 
Glass ,(15d) 

Controlling the Codling Moth in South- 
western Michigan (5d) 

Success and h^ilure of Spraying for 
Scab and Codling Moth (5d) 

Spraying and Dusting Potatoes in MichVl 
gan (fd) 

Some Wood Borers Attacking the Trunks 
and Limbs of Deciduous Trees and 
Shrubs (lOd) 

The Principal Grape Insects in Michigan 
, (3d) 

Important Leaf Feeding and Gall Mak- 
ing Insects Infesting Michigan’s De- 
ciduous Trees and Shrubs (lOd) 

Insect Pests of Stone Fruits in Michigan 

Da^ws: Their History, Classification, 
Culture, Insects and Diseases (15d) 
Insecticide Experiments on Codling Moth 
in Michigan, 1929-1935 (3d) 

Com Borer Control by Good Farming 
(3d) 

The Fruit Bark Beetle (3d) 

The Oriental Peach Worm (3d) 


FORESTRY 

S 190 Oak Forests of Northern Michigan (5d) 
S196 The Farm Woodlot in Michigan (5d) 
£147 Forest Planting on Michigan Farms 
(Also see 4-H Club Bulletins (3d) 


FRUITS (See Horticulture) 


HOME ECONOMICS 


C97 

C98 

C151 

C164 

C167 

£120 

£132 

£136 

£140 

£142 


£143 

£145 

£149 

£151 

E163 


£168 

£169 


£170 

E182 

E184 

£185 

£204 


Cottage Cheese (3d) 

How to Make, Clarify and Preserve 
Cider (5d) 

Methods and Problems of Farm Butter 
Making (3d) 

Fruits for Year Around Use (lOd) 
Controlling Rats and House Mice (5d) 
Making Rugs (3d) 

Home Canning (3d) 

Living With Pictures (3d) 

Milk~Thc Ideal Food (3d) 

Household Closets and Storage Spaces 
(5d) 

Care of the Sewing Machine (3d) 
Homemade Pickles and Relishes (3d) 

(3d) 

Supply (7d) 

Fruit Jellies, Preserves, Jams, Marma- 
lades, Conserves, and Butters (3d) 
Reseating Chairs (5d) ^ 

Color in Home Decoration (One Copy 
free to Michigan residents; .10 cents 
per copy to non-residents.) 

Ckilor for Clothes (3d) 

Attractive Kitchens (4d) 

Modern Laundry (Sd) 

Convenient Kitchens (6d) 

Canning Meats (3d) 

(For Control of Household Insects, 
see Entomology) 


Honey Vinegar ( 
The Home Meat 
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Single Copies Free 
HORTICULTURE 


C96 

C130 

C143 


C146 

C1S2 

CISS 

C160 

C162 

C163 

C166 

S126 

5141 

5142 
S164 
S178 
S182 

5184 

5185 

5194 

5195 

S203 

S209 

5218 

5219 

5220 

S232 

S237 

S242 

S252 

S2S7 


S258 

S265 

S27S 

S281 

S285 

£38 

£77 

£148 

*E154 

£157 

£196 

£205 

R262 


BcnrriM, Grapes, Melons, Vegetables, 

How to Make, Clarify and Preserve 
Cider (5#) 

Cultural Method of the Bearing Vine- 
yard (3^) 

Construction and Management of Air- 
cooled and Cold Storages with Special 
Reference to Apples (^) 

Three Virus Diseases of the Peach in 
Michigan (2^) 

Raspberry Growing in Michigan (5^) 
Selection of Orchard Sites in Southern 
Michigan (5<) 

Protecting Cherries from Birds (34) 
Control of Soil Rrosion in Michigan 
Orchards (5^) 

Annual Cover Crops for Michigan Or- 
chards (24) 

Water Conditioning for Greenhouses (24) 
An Analysis of the Peach Variety Ques- 
tion in Michigan (5^) 

Profitable Pruning of the Concord Grape 
( 3 ^) 

Grafting in the Apple Orchard (5^) 
Dia^osing Orchard Ills (10^) 

Michigan Raspberry Diseases (10^) 
Strawberry Growing in Michigan (54) 
Size of Peaches and Size of Crop (54) 
Roadside Marketing in Michigan (54) 
The Use of Peat in the Greenhouse (54) 
Maintaining the Productivity of Cherry 
Trees (54) 

Spraying Materials and the Control of 
Apple Scab (54) 

Ckinsumers’ Demand for Apples (104) 
Spray Injury Studies No. 1 (104) 

Spray Injury Studies No. 2 (54) 
(Comparisons of Methods of Making Spray 
Applications (54) 

The Michigan Pear Industry, Its Status 
and Trends (54) 

Trends in Cherry Production (54) 

(Crape Production Costs and Returns in 
Southwestern Michigan (34) 

The Cultivation of the Highbush Blue- 
berry (104) 

Utilization of Land Types for Fruit 
Production, Berrien County, Michigan 

(154) 

Production and Price Trends in the 
Pitted Red Cherry Industry (54) 

The “Thin Wood“ Method of Pruning 
Bearing Apple Trees (54) 

Factors Influencing the Yields of Mont- 
morency Cherry Orchards in Michigan 
(34) 

Graduated Space Method of Thinning 
Apples (54) 

Reaction of Greenhouse Plants to Gas 
in the Atmosphere and Soil (54) 
Fertilizing the Mature Apple Orchard 
(34) 

The Tar-Paper Packing Case for Winter- 
^ing Bees (34) 

Pruning Young Fruit Trees (34) 
^rayi^ Calendar (44) 

Mnskmelon Reminders (34) 

Protecting Fruit Trees Against Mice and 
Rabbits (31) 

Orchard Fertilization (34) 

Suggestions on Planting Orchards (34) 


5259 The Influence of the Length of the Inter- 

val Between Pickmgs on the Yield 
and Grade of Pickling Cucumbers (34) 

5260 Yellow Dwarf Disease of Potatoes (34) 
S267 An Economic Study of the Potato Enter- 


(Vegotablee) 


S271 

S273 


prise ^ Michigan (54) 
The Katahdin Potato in ! 


S290 

£4 

•E» 

£83 


Michigan (34) 

The Production of Cucumbers for Pick- 
ling Purposes (54) 

Marketing Potatoes in Michigan (104) 
Tomato Varieties (104) 

The Home Vegetable Garden (54) 
Hotbeds and OMrames ^34) 

Growing Peas for the Canning Factory 

£130 Smat^ Sash House for Growing Vege- 
table Plants (34) 

£156 Tomato Growing m Michigan (34) 

£158 Timely Tomato Topics (34) ^ , 

£162 Michigan Potato Diseases and Their 
Control (64) 

LANDSCAPING AND PLANTING 

(Flowers, Trees and Ornamentals) 

C133 Soft Scales Injurious to Deciduous Orna- 
mentals (34) 

Management of Bent Grass Lawns (34) 
Garden Roses (54) 

The Rock Garden (154) 

'?5?r 

S266 Dahliks, Their History, Classification, 
Culture, Insects and Diseases (154) 

S282 Wax Emulsions for Spraying Nursery 
Stock and Other Plant Materials (54) 

£125 Insects Infesting Golf Courses and Lawns 
(34) 

£166 Ant Control in Houses and on Lawns 
(34) 

£175 Control of Sucking Insects on Conifers 
(64). 

(For additional references on Insects Affecting 
Ornamentals, see Entomology) 

PLANT DISEASES 


C156 
S222 

S228 

SS228 Supplement— Lists of Rock Garden Plants 


C93 

C135 

C139 

C142 

C146 

C171 

S164 

S178 

S213 

S234 

S260 

S266 

: ,\£162 

' £176 
£186 
£190 


Sting on Apples (24) 

Chestnut Blight in Michigan (34) 

Tomato Diseases in Michigan (54) . 
Common Diseases of Cereals in Michigan 
(104) 

Three Virus Diseases of the Peach in 
Michigan (24) 

Alfalfa Bacterial WUt in Michigan (24) 
Diagnosing Orchard Ills (104) 

Michigan Raspberry Diseases (104) 

Oat Varieties and Diseases in Upper 
Peninsula (34) 

Spraying and Dusting Potatoes m Mich- 
igan (34) 

Yellow Dwarf Disease of Potatoes (3^) 
Dahlias, Their History, Classification, 
Culture, Insects and Diseases (154) 
Michigan Potato Diseases and Their 
Control (64) 

Oat Smut Control (34) 

Prevent Wheat Stinking Smut 04) 

Dust Treatment for Seed Corn Diseases 
(34) 


Food 


C139 Tomato Diseases in Michigan O^) 

C140 Home Production of the Family’s 

C165 Cele^ f rodwition in Michigan (54) ^ 
Cl^ Marketing Michigan Vegetable Crops 
(54) 

S249 Cabbage Varieties (104) 


POULTRY 

£51 Feeding for Egg Production (34) 

£137 Michigan Turkeys (34) , ^ 

S294 Profitable Poultry Management (104) 

SOCIOLOGY 

5207 Public Health and Educational Services 

in Michigan (54) 

5208 Service Institutois and Organizations in 

Town-Count# Communities (54) 

S226 Activities of Cihurches in Town- Country 
(immunities (54) ...... 

S229 Rural School Organization in Michigan 
(54) 
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Single Ce^t Free 


Population Trendi In Hichifan (S#) 
Changes in the Retail and ^rvice Facil* 
ities of Rural Trade Centers in Mich- 
igan, 1900 to 193P (Si) 

Changes in Standards of Consumption 


Changes in Standaras of Consumption 
During a Depression (54) 

Some (Hiaracteristics of Rural Families 
in Three Michigan Communities (34) 
The Standard of Living of Farm Fam- 
ilies in Selected Michigan Communities 

School communities (54) 

The Interests of Rural People as Por- 
trayed in Weekly Newspapers (54) 

The Xamaing Rogun and Ita Tiibutarir 
Town-Country Communltiee (lt4) 


(Fertiliaers. Lawns. Erosion) 

The Simplex Lime Spreader (24) 

The Management of Bent Grass Lawns 

Synthetic Manure Production in Michi- 
gan (24) 

Control of Soil Erosion in Michigan 
Orchards (54) 

Water Conditioning^for Greenhouses (24) 
Fertilizers— What TTiey Arc and How to 


Use Them (54) 
rhe Soils of Mi 

( 34 ) 


ichigan : Grayling Sand 


Causes and Effects of Soil Heaving (24) 
The Use of Peat in the Greenhouse (54) 
Soil Fertilization for Sugar Beets (54) 
Fertilizers for White Pea Beans (.54) 
Soil Management for Potatoes (54) 
Fertilizing the Mature Apple Orchard 
(34) 

Lime for Michigan Soils (34) 

Value and Care of Farm Manure (34) 
Muck Soil Management for Onion Pro- 
duction (34) 

Conserving Soil by Better Land Use 
Practices (34) 

Orchard Fertilization (34) 

Soil Testing (204 a copy except for single 
copies to Mich. Voc. Agr. teachers and 
Co. Ag. agents and other States Exp. 
Sta. workers) 


C153 A Handbook of Michigan Tax Laws (154) 

*S3tl Michigan Tax Trends (154) 

VEGETABLES (See Horticulture) 

VETERINARY SCIENCE 
(See Animal Pathology) 

MISCELLANEOUS 

C1S8 Commercial Mushroom Production (34) 
C167 Controlling Rats and House Mice (54) 
S247 Recreational Use of Northern Michim > 
Cut-over Lands (104) / 1 1 

S279 Identification of Sex of Beavers (24) •> 

*R2K Suggeetiona on Planthig Orchards (34) 

TECHNICAL BULLETINS 

(Of value primarily to those engaged <» research 
--mot for popular reading.) 

T21 How Contact Insecticides Kill (104) 

T34 A Study of the Factors which Govern 
Mating in the Honey Bee (54) 

T^ Lecania of Michigan (54) 

T81 Storage and Transportations! Diseases of 
Vegetables Due to Sub-oxidation (54) 
Commercial Casein (34) 

T84 The Clarifier and the Filtercr in Proc- 
eksiag MUk (5|) 

T55 Sti^ies in the Etiology of Roup and 
Allied Diseases of Fowls (34) 

TS6 The Relation of Milk Solids Not Fat to 
Overrun and Quality of Ice Cream (34) 


Favat Wrappers and Their Effect Upon 
Physical and Chemical Properties of 
Horticultural Products (54) 
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THE VICTOR TOMATO 


A. F. YEAGER 
Section of Horticulture 

The Victor tomato originated from a cross between Allred, a variety 
introduced by the North Dakota Agricultural Experiment Station in 
1937, and Break O’Day. Victor carries the determinate* or self-pruning 
vine of Allred, much of its earliness and its uniform color, together 
with the smoothness of the Break O’Day. The fruits are somewhat 
flat, have a good depth of flesh, a desirable red color and resist crack- 



Fig. 1. A fruiting branch of the Victor tomato, show- 
ing closely spaced clusters and determinate (self-topping) 
growth habit. 
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Fig. 2. A fruiting branch of the Earliana tomato, 
for comparison with Fig. 1. 


ing. As is true with most determinate varieties, there is a tendency 
toward deficient foliage, leaving the fruit more exposed tlian is desir- 
able late in the season. Despite this sparse foliage, sunscald is much 
less than might be expected. 

Though there is a tendency toward roughness of the fruit late in 
the season at East Lansing, this is much less noticeable than with 
^rliana. The first fruits ripen with the first of the Earliana selec- 
tions but during the first several weeks of ripening, a larger proportion 
of the crop is matured. In 1938 seeds sown May 25 began ripening 
their crop by the middle of August and matured all of it before frost. 
The market quality of the fruit may be judged by the fact that while 
this crop ripened at the same time as transplanted John Baer, Marglobe 
and other standard commercial varieties, purchasers preferred the fruit 
to the standard sorts. 

In 1939 seed was distributed to many growers for a cooperative trial 
in various parts of Michigan and likewise to a number of agricultural 
experiment stations. For the most part the results were favorable, 
showing an early production as large or larger than the best Earliana 
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Name 

Weight of 
Plant by 
August 15 — 
lb. 

Average 
Weight of 
Each 

Fruit — 

. lb. 

victor 



Karliana (Morse’s No. 498) 



.Tohn Baer (Geneva) 1 

Rutgers 





selections during the fore part of the season, with a much higher per- 
centage of the fruit of marketable quality. 

In a careful trial in the experimental plots at East Lansing in 193'-^ 
the results shown in the accompanying table were obtained. These 
represent averages of 20 plants for the other varieties taken from 4 
blocks of 5 plants each distributed in various parts of the field. The 
Victor record is from 140 plants set in 28 places with 5 plants in each 
block. The seed was sown April 3 and the plants set in the field May 30 
with a spacing of 3 x 6 feet. Morse’s No. 498 was used as a check be- 
cause it had been found in previous years to be one of the best Earliana 
types at East Lansing. The Geneva strain of John Baer likewise repre- 
sents one of the best of its class. 

It will be noted that all varieties produced comparatively low yields 
and that their fruits were small in size. This was the result of a very 
dry growing season with no irrigation being used. 

The variety was named Victor in the autumn of 1939. Seed is being 
grown by commercial seed companies for introduction to the trade in 
1941. Only small quantities for trial and limited seed stocks for increase 



Fig. 3. Upper row shows fruits of the Earliana tomato in various stages 
of development. Lower row shows fruits of the Victor tomato* at compar- 
able stages of development. Note the uniform color and freedom from 
cracks in the latter variety. 
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are available at present. Victor is recommended for trial as an early 
market variety in Michigan. If it is used, the spacing between the 
plants should be less than for standard sorts. Probably 30 inches in 
the row with 4 feet between the rows would be sufficient. Under 
ordinary cultural conditions this variety should ripen almost all its 
crop before September 1 ; hence if tomatoes for late sale are desired, 
other later ripening sorts should be planted along with Victor to sup- 
ply that demand. 


RECORD OF PERFORMANCE IN SHEEP 


C. L. COLE 

Section of Animal Husbandry 

The selection of breeding sheep in the past has been based entirely 
on incomplete phenotypic selection. Usually selection has been made 
entirely on what has been visible to the eye. This has included those 
things which are generally conceded to be correct body and breed type 
for the particular breed being selected. This kind of selection has 
proved inefficient in the development of highly prepotent lines of breed- 
ing because the body and breed type of an animal give little evidence 
of such things as growth rate, fertility, longevity and economy of gains. 
All these qualities are necessary for complete phenotypic selection since 
they are a part of the animabs production. 

In an experiment at the Michigan Agricultural Experiment Station, 
designed to measure the performance of sheep, the author has found 
some significant indications relative to type and production relation- 
ships. It is generally assumed by sheep men that because an animal 
is of correct type it is necessarily a good producer, and that there 
should be little difference in the productivity of ewes of comparable 
type and size. 

A study of the 1939 gross income from each individual ewe in the 
College flock shows a wide range between individuals. The gross in- 
come was computed by taking the value of the lamb at 135 days and 
adding to that the value of 12 months growth of wool. 

These comparisons were made in four different breeds and it is 
especially significant that the great difference is between individuals 
within the breeds rather than between different breeds. 

In the Hampshires there was a range from a low of $6.45 to a high 
of $18.18 in gross income per ewe for the year. It is worth while to 
note that the lambs of these two ewes were sired by the same ram 
and both ewes and lambs were under the influence of the same en- 
vironmental faetbrs. These two ewes were comparable in type and 
were the result of careful selection on the basis of show-ring standards, 
over a period of 45 years. 

In the Oxford breed the range was $9.49 to a high of $16.56. In 
this* breed there was less range and a correspondingly greater uni- 
formity in the income from individual ewes. 
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Single.... 

Ewe No.~3114 Reg. No.--130876 Birth Date — 4~10-^2 Tiain-l 

Breed— Hampshire Sire — Wheaton 31 Pam — 1261 

Triplet.. 
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Breed 

Date 

Lambed 

Lamb 

No. 
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Birth 

Weaning 

Fleece 

Dispoeal of lambs 

Ram 

Date 

Wt. 

Grade 

Wt. 

Grade 

wt. 

Grade 

Remarks 

•33 





1 





5 2 

Comb. 











34 

M. S. C. 
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R 

0 

1 

81 

1 

7 0 

K Comb. 
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0 3 

1 

75 

1 
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76 
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63 
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2 

63 

73 
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1 

55 

2 
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1 

67 
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1 

84 
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Fig. 1. A copy of the performance data from one of the (College ewes. Note the 
regularity of breeding, long life, and generally rapid development of the lambs. 


The Rambouillet flock showed a range of $8.07 to $16.18, While 
the weight and quality of market lamb were slightly lower, the pounds 
of wool from each ewe was sufficiently high to put the animals within 
the same range as the other breeds. 

The Shropshire ewes showed a range of $8.15 to $15.63, with the 
great bulk of them classifying in an intermediate group with some- 
what fewer animals in the extremes than with the other breeds. 

All ages of breeding ewes arc represented in these studies and 
there are just as many old ewes at the top or bottom as there are 
young ewes. That is, the lower bracket is not composed of two-year- 
old ewes lambing the first time nor of old ewes that have reached a 
stage of declining productivity. 

The daily growth rate of the lambs, which is due to their inherited 
tendencies for rapid growth and the milking ability of the ewe plus 
other environmental conditions, is of course directly associated with 
gross returns. The daily gains from birth to 135 days of age ranged 
as follows; 


Hampshires 0.42 to 0.62 pound 

Oxfords 0.4 to 0.737 pound 

Rambouillet 0.4 to 0.666 pound 

Shropshire 0.28 to 0.643 pound 
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These figures show the great diflference in growth rates of lambs 
within the breeds and indicate again that the important difference is 
between individuals rather than between breeds. 

The average daily gain for all lambs of the various breeds for 1939 
was about the same, for the Shropshires and Rambouillet being 0.451 
and 0.465 pound respectively, with the Oxfords and Hampshires slightly 
higher, with 0.53 and 0.547 pound respectively. 

There was just as great a range in degree of finish at 135 days as 
there was in daily gain and again the difference lies within the breed 
and not between breeds. 

The results to date in this experiment strongly indicate that more 
emphasis needs to be placed on the actual production performance of 
the individual than has been done in the past. 


SUMMER SPRAYS FOR CONTROL OF 
THE GLADIOLUS THRIPS 


E. I. McDaniel 
Section of Entomology 

The gladiolus thrips (Ta^niothrips simplex, Morr.) is the most im- 
portant insect infesting gladiolus. Its wide distribution, the rapidity 
with which it breeds, the fact it is capable of wintering-over out-of- 
doors as well as on stored corms and that it maintains itself on a wide 
range of host plants, indicate that this species of thrips may continue 
to be a factor wherever gladioli grow. 

Fortunately, where corms free from thrips are planted, a good crop 
of flowers can be harvested, provided suitable sprays are applied before 
the migratory infestation builds up to the critical point. Where thrips 
are present, sprays to be effective should be applied at intervals of a 
week or 10 days and following heavy rains — from the time the plants 
are from 4 to 6 inches above ground until the buds show color. If 
sprays are required after the plants come into bloom, cut all flowers 
within tw^o or three days of opening before making the application. 

Experimental work conducted by the Bureau of Entomology and 
Plant Quarantine,* as well as the results of investigations reported 
by various experiment stations indicate that sprays using tartar emetic 
for the killing agent and brown sugar for the attractant are superior 
to other combinations. 

Various strengths have been tested, and further investigation is 
necessary to establish the proper dosage. Where 2, 3, or 4 pounds 
tartar emetic and 8 to 16 pounds brown sugar were used to 100 gal- 
lons of water a good control was effected. While the smaller dosage 
of tartar emetic killed the thrips present, the protection did not extend 
over so long a period as where a higher concentration was used. Both 
tartar eme tic and brown sugar are soluble in water and mixing is 

"^Strong, Lee A. Report of the Chief of the Bureau of Entomology and Plant 
Quarantine. 1939. pp. 64-65. 
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facilitated when the proper dosage is dissolved in a small amount of 
warm water, then diluted to the desired strength. It is generally 
conceded that, under average conditions, it is desirable to use 4 pounds 
tartar emetic, 16 pounds brown sugar, in 100 gallons of water (in small 
batches, 2 ounces tartar emetic, 8 ounces brown sugar in 3 gallons of 
water). Under Michigan conditions the author believes the amount 
of sugar can be reduced one-half without lowering the efficiency of 
the spray and thus help to prevent any damage to the plants. The tar- 
tar emetic combination like the paris green formula in general use is 
most effective where applied as a fine mist. Though good coverage is 
necessary, stop spraying before the droplets unite and the spray “runs 
off.'' 

Experimental work indicates that calcium antimony tartrate at the 
rate of 2 and 4 pounds plus 16 pounds of brown sugar per 100 gallons 
of water are nearly as effective, if not fully so, as the tartar emetic 
formula already recommended. 

In 1939, both tartar emetic and calcium antimony tartrate were 
checked on experimental plots at Michigan State College in comparison 
with : (a) standard paris green, brown sugar formula, now in general 
use ; (b) paris green 2 pounds, brown sugar 64 pounds, water 100 gal- 
lons; and (c) for small dosages, 2 level tablespoonfuls paris green, 2 
pounds brown sugar in 3 gallons of water. Better quality flowers, less 
injury to the foliage, together with from 10 to 15 per cent more effec- 
tive control of the gladiolus thrips, resulted from the use of either 
tartar emetic or calcium antimony tartrate, than did the use of the 
paris green formula. 

Gladiolus thrips can be killed with a contact spray, but it is usually 
necessary to repeat the application three times at from 48- to 72-hour 
intervals. Nicotine sulphate 40 per cent, 1 pint to 100 gallons water, 
plus 4 pounds dissolved laundry soap, or 4 ounces sulphated alcohol 
spreader, when applied with a pressure spray rig giving 250-400 pound- 
pressure will reduce an infestation and often make it possible to harvest 
a good crop. On a small scale, where the spray is applied to plants on 
ornamental plantings instead of in the field, smaller dosages are de- 
sired and usually the application is made with a sprayer giving little 
or no pressure. Under such conditions, use 1 tablespoonful nicotine 
sulphate 40 per cent to a quart of suds or 1 ounce of nicotine sulphate 
40 per cent to 5 gallons of suds. Make the application immediately after 
combining the nicotine with the spreader. Since this combination is 
strictly a contact spray, only the insects hit are killed. 

One can do much at harvest and in storage to reduce the thrip 
population for the next season. When the corms come out of the 
ground, cut the tops as soon as possible to prevent the thrips’ migrat- 
ing from the wilting foliage to the corms. Cure the corms in deep 
shade, preferably as far from the source of infestation as possible. 
Store the corms in a cool (50® to 40® F.) well-ventilated place over 
winter and treat any infested corms before planting. 

Always plant ccMtns free from thrips. 
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WATERY APPEARANCE OF FROZEN 
HOMOGENIZED MILK 


G. M. TROUT 
SicTiON 01 Daisy Hiisbandky 

The increased interest in, and sales of homogenized milk in Michigan 
and other sections of the United States have challenged the experi- 
ment stations for more information on many of the physical and 
chemical properties of the product. During the last 10 years much 
experimental evidence has been produced, showing that many of the 
properties of milk are changed, depending upon heat treatment and 
homogenization pressures employed, by dispersing the milk fat so no 
cream layer is formed through fat globule rising. 

In^ northern regions, frozen or partially frozen milk on the door- 
step is not uncommon during the severe winter months. Especially 
is this true where early morning or night delivery is practiced. Hood 
and White (1), submitting a questionnaire to some 40 milk plants of 
Canada, found that three plants had received customer complaints on 
the watery appearance of frozen homogenized milk. They explained, 
‘Tt is obvious that, when milk of this character freezes, the top of 
the milk in the bottle presents quite a different picture from the frozen 
cream plug found in the regular pasteurized product. Just how serious 
a condition of this kind is and how it affects the sale of homogenized 
milk is not known. The only practical solution is to avoid if possible 
frozen milk, and if the problem warrants attention, ways and means, 
could be worked out by distributors experiencing this difficulty.’' 

In view of these customer complaints, of the increasing acceptance 
of homogenized milk in Michigan, and of the possibility of frozen 
milk in Michigan during the winter months, the investigation of this, 
problem in connection with other freezing studies seemed desirable. 

Fifteen gallons of mixed whole milk testing about 4 per cent fat 
was pasteurized at 143® F. for 30 minutes, and was then divided into* 
five equal lots. These were homogenized at the temperature of pas- 
teurization at 0, 500 ,1500, 2500 and 3500 pounds pressure respectively. 
The milk was immediately copied in ice water and, when cooled, was 
bottled or placed in 100 ml. cylinders for study. The milk was stored 
at 40® F. before subjecting to the freezing exposure of 0® F. The 
frozen milk was thawed either rapidly by placing the cylinders in 
lOO® F. water or thawed slowly by exposing it to 70® F. air. After 
complete melting, the samples were returned to the 40® F. room where 
they remained for 24 hours. Various portions of the milk were syphoned 
off and analyzed. Sudan III and cheese color were both used effec- 
tively in the making of photographs. 

Quart bottles of the milk were frozen also and examinations made 
at various freezing periods. Considerable data have been gathered in 
these studies and it is hoped they may be incorporated in a later, more 
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complete paper on the study of frozen homogenized milk. Some ob- 
servations and practical aspects of the freezing of homogenized milk 
are included herein. 

The Rate of Freezing of Bottled Homogenized Milk— -Observations 
and measurements taken on many series of freezing milk show that 
the homogenized milk freezes slightly more quickly than the unho- 
mogenized milk. This is undoubtedly due to the different insulation 
values of the milk ice resulting chiefly from creaming or lack of 
creaming of the milk. Analysis of the frozen and unfrozen portions 
of unhomogenized milk, of unhomogenized milk heated to prevent 
creaming within a normal period, and of homogenized milk showed 
the unfrozen portions to be richer in fat when there was little or no 
creaming and when the quart samples were frozen approximately 50 
per cent. Frozen milk heated sufficiently high to inhibit creaming in 
a normal period of time yielded fat tests showing a similar trend to 
that observed in frozen homogenized milk. The difference in insulation 
values between the frozen portions of unhomogenized and homoge- 
nized milks was illustrated by freezing pure water under the same 
conditions as that of the milk (Fig. 1). Here it will be noted that^*g 
greater percentage of water remained unfrozen than did either of the 
milks. The nearer the frozen portion approached the composition 0f 
water apparently the greater was the insulation. 

There was some indication that the milk homogenized at 2500 or 
3500 pounds pressure, froze slightly faster than did that homogenized 
at 500 or 15(X) pounds. However, this would seem to be of minor 
importance. 

As one observed the rise of the bottle caps during freezing, he 



Fig. 1. Cross-sections of quart samples of water, unhomogenized milk and milk 
homogenized at 2500 pounds pressure after holding 6 hours at 0® F, 








Fig. 2. Series of milk homogenized at 0, 500, 1500, 2500, and 3500 pounds pres- 
sure after 3 and 6 hours exposure at 0® F. The 6-hour frozen homogenized milk 
appeared to exhibit a cream layer similar to that of the unhomogenized milk. 


would doubtless conclude that the unhomogenized milk froze more 
quickly than the homogenized -milk. This conclusion might be reached 
naturally because the cap on the bottle of unhomogenized milk was 
always the first to be forced above the bottle and was generally from 
one-half to three-fourths of an inch higher than those on the bottles 
of homogenized milk at three hours of freezing. However, the differ- 
ence in the levels gf the caps on the bottles of homogenized milk from 
that on the unhomogenized milk gradually diminished and at six hours 
were practically at the same height above the bottle. The cap on the 
bottle of unhomogenized milk usually remained horizontal whereas 
thoMjsbn the bottles of homogenized milk were generally at an angle 
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It should be pointed out, however, that the actual percentage dif- 
f ounces in the rates of freezing of homogenized and unhomogenized 
milk were small despite the seemingly wide differences as judged from 
appearances. At three hours at 0® F., the average percentage of milk 
frozen, as shown by five trials of each series, were 58.3, 59.1, 60.2, 61.1 





Fig. 3. Cross-sections of quart samples of milk homogenized at 0, 500, 1500, 2500, 
and 3500 pounds pressure after 3, 6, and 9 hours storage at 0* F. 
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and 60.9 for milk processed at 0, 500, 1500, 2500, and 3500 pounds pres- 
sure, respectively. Cross-sections of the various lots of milk after 
three, six, and nine hours exposure at 0® F., showing the manner in 
which quart Sealright containers of milk homogenized at various pres- 
sures freezes, may be seen in Fig. 3. Freezing seemed to progress 
more rapidly from the bottom than from the sides or top of the 
container. 

Appearance of the Frozen Plug — The frozen plug on the unhomoge- 
nized milk was usually straight, parallel, and clean cut, whereas that 
of the homogenized milk was generally tilted, had uneven edges, ^iEt‘|icl 
could usually be designated by a frozen ‘‘candle drip” which had 
exuded from under the cap (Fig. 2). 

The texture and hardness of the plugs of the two milks were en- 
tirely different, owing chiefly to creaming. This diflference in hardness 
and flexibility likely accounted for the different behaviors of the caps 
and the appearance that the unhomogenized milk was freezing more 
rapidly. The upper layer of unhomogenized milk, commonly referred 
to as the cream layer, yielded a softer, more pliable plug than did 
the homogenized. This plug could be readily forced out of the neck 
of the bottle as freezing progressed, whereas that of the homogenized 
milk, having less fat, was hard and icy and could be forced out only 
under great pressure. By placing a tube with alcohol in the center 
of the bottle and connected with a manometer, the internal pressures 
of the bottles during freezing of the milk were studied. The internal 
pressures of the bottles of homogenized milk at a given time were 
found to be greater than that in the unhoinogenized milk. Thus the 



Fig. 4. Vertical cross-sections of quart samples of unhomogenized and 
homogenized (3500 pounds pressure) milk after 24 hours at 0® F. 
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Fig. 5. Vertical cross-sections of quart samples of milk homogenized at 0, 500, 1500, 
2500, and 3500 pounds pressure, respectively, after 24 hours at 0® F. 


‘‘candle drip” edge may be explained by the release of the greater 
internal pressure forcing some of the unfrozen milk through the center 
of the partially frozen plug rather than by forcing the entire plug 
upward. This exudate upon freezing formed the “candle drip”. 

The Breaking of Bottles Through Freezing — Apparently the slightly 
more rapid freezing of the homogenized milk in association with a 
harder, less-pliable plug, thus finally creating a greater internal pres- 
sure, would ultimately cause the bottles containing homogenized milk 
to break somewhat sooner than those containing unhomogenized milk. 
Such was actually the case. Dozens of bottles were frozen to breaking 
and of the entire series the bottles containing the homogenized milk 
were the first to break, those containing milk homogenized at 500 
pounds pressure breaking just prior to the bottles of unhomogenized 
milk (Fig. 2). Breaking occurred after about 6 to 7 hours exposure 
at 0° F., the bottle containing the unhomogenized milk breaking within 
15-25 minutes of the bottles containing the homogenized milk. 

Cross-zections of Frozen Milk — ^Horizontal and vertical cross-sec- 
tions of unhomogenized and of homogenized milk are presented in 
Figs. 4, 5, and 6. A study of the vertical cross-sections seemed to 
show a shorter ice lattice structure, extending to the center, in the 
homogenized milk than in the unhomogenized milk. The center of the 
unhomogenized milk seemed to lack the short icicle structure of the 
hornogenized milk, but appeared glassy. The unhomogenized milk ex- 
hibited a diflFerent surface freezing also because of the presence of 
the cream layer. Only slight differences were noted in the horizontal 
cross-section patterns of the frozen unhomogenized and homogenized 
milk when examined at the one-third and two-thirds levels from the 
top of the container (Fig. 6). 

Color and Appearance — When in the frozen state, the plugs of both 
the unhomogenized and of the homogenized milks were remarkably 
similar in color. In fact, there was no suggestion of a watery appear- 
ance of the frozen homogenized milk — ^wnm in the complemy frozen 
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Fig. 6. Horizontal cross-sections, taken one-third of the distance from the top 
and from the bottom, of quart samples of milk homogenized at 0, 500, 1500, 2500, 
and 3500 pounds pressure, respectively, after 24 hours at 0® F. 


stale. The dispersion of the fat by homogenization gave to the entire 
bottle of homogenized milk a yellowish color' which was somewhat 
lighter than that of the cream layer of the unhomogenized milk. How- 
ever, upon freezing, the plugs of the two milks did not present a 
contrast in color, yet were remarkably similar, both being slightly 
translucent and lemon-yellow in color (Fig. 2). After the bottles of 
frozen milk had remained for some time at 40® or at 70® F. for thaw- 
ing, the plugs of the homogenized milk lost their yellowish color and 
b^ame snowy or watery, the plug on the unhpmogenized milk ex- 
hibiting chunks or flakes of frozen cream on the surface and a some- 
what heterogeneous appearance. Analysis of the drainage from the 
melting frozen milk showed the first portions to have more than 20 
per cent total solids, and as melting continued, the ‘‘melt” contained 
less total solids, the latter portions being relatively poor in total solids ; 
hence, the watery appearance of the partially melted plug. 

Ap pfmrmii ce of Thawed Frozen Homogenized Milk-— Flakiness was 
not evident in frozen homogenized milk upon melting as was commonly 
observed in the frozen unhomogenized milk. The frozen homogenized 
milk that was thawed and then mixed appeared as smooth as the un- 
frozen milk. 

. . Although the color of the frozen homogenized milk was yellowish 
and rich looking when the milk was in the frozen state, such milk 
did present' at tne top of the container a thin, weak, watery appear^ 
anee when thawed, especially when thawed slowly by exposure to 
the air at room temperature (Figs. 7 and 8). When the milk was 
tlmwed rapidly by placing the container in lukewarm water, the milk 
wlis more normal in appearance. In general, the higher processing 
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pressures, 2500 and 3500 pounds, gave a larger volume and more watery 
appearance than the lower pressures of 500 and 1500 pounds. The 
cream layer on the frozen unhomogenized milk shrank slightly fol- 
lowing melting and usually showed a shallow watery layer immediately 
underneath which was rather inconspicuous. Freezing and thawing 
seemed to aid creaming in the samples of milk heated sufficiently high 
to inhibit creaming, ^ch milk showed a slight cream layer after 48 
hours with no watery appearance as on the frozen homogenized milk. 
However, the immediate under layer appeared bluish somewhat re- 
sembling the color of skimmilk. 

Analyses were made on various portions of milk having a watery 
appearance resulting from the freezing and thawing of homogenized 
milk. Apparently, from the data obtained, the fat globules of homoge- 
nized milk are either loaded down with the destabilized protein and 
consequently sink toward the bottom, or are filtered out by the settling 
of the destabilized protein, the lower layers being considerably richer 
both in fat and in solids-not-fat than the upper portions. No creaming 
was encountered when homogenized milk was frozen. Rather the 
reverse was true. Instead of creaming, the fat of slowly-thawed, 
frozen homogenized milk exhibited marked settling. These differences 
were noted also in rapidly-thawed, frozen homogenized milk but not 
to the same extent. Worthy of mention here also, in connection with 
the appearance of frozen homogenized milk as affected by the rate of 
thawing was the effect of the rate of freezing. Some cylinders that 
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Fig. 7. Cylinders of milk showing the presence or absence of the watery sur- 
face layers after freezing. Group A was processed at 0, 500, and 3500 pounds pres- 
sure, unfrozen ; group B, similar milk frozen solid at 0° F. then thawed slowly in 
air at 70® F. ; and group C, similar to group B, but thawed rapidly in a water bath 
at 100® F. 
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Fig. 8. Cylinders of milk homogenized at 3500 pounds pressure. 

The one at the left was unfrozen ; the one in the center was frozen at 
0® F. then thawed slowly at room temperature; whereas the one on 
the right was similarly frozen, but thawed rapidly in a water bath 
at 100* F. " 

were frozen partially and others that were frozen very slowly at a tem- 
perature slightly below freezing and then thawed slowly exhibited 
a* watery appearance similar to that noted when the milk was exposed 
at 0*^ F. for several hours and then allowed to melt slowly. This 
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seemed to be in accordance with Sommer (2) who stated that there 
must be a zone in the freezing range where destabilization is at a 
maximum and that if a sample of milk is taken through this zone 
rapidly there should be less evidence of destabilization than in slow 
freezing. Apparently that which applies to slow freezing applies to 
slow thawing as well. 

Importanoe— 'While the information gained in these studies may 
serve to explain the watery appearance of thawed frozen homogenized 
milk, the characteristics of the freezing of homogenized milk, and 
may contribute to the knowledge of this phase of dairy science, the 
information should be of especial interest to regulation and control 
officials who are called upon from time to time to check not only the 
fat content of the milk but the efficiency of homogenization as well. 
The milk ordinance and code recommended by the tinited States Pub- 
lic Health Service (3) defines homogenized milk as follows ; “Homoge- 
nized milk is milk which has been treated in such manner as to insure 
break-up of the fat globules to such an extent that after 48 hours 
storage no visible cream separation occurs on the milk and the fat 
percentage of the top 100 cc. of milk in a quart bottle, or of propor- 
tionate volumes in containers of other sizes, does not differ by more 
than 5 per cent of itself from the fat percentage of the remaining milk 
as determined after thorough mixing.” Information gained in these 
studies shows that creaming does not occur when homogenized milk 
is frozen, and hence no difficulty regarding an increase in fat percent- 
age in the upper 100 ml. of milk need arise from that source. On the 
other hand, should homogenized milk be frozen slightly, as might 
occur under some conditions, fat analyses of the upper 100 ml. may 
not give a true picture of the legality of the milk. 
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METHODS OF RETARDING THE RIPENING OF 
STRAWBERRIES IN NORTHERN MICHIGAN 


RUSSELL L. EGGERT 
Section of Horticulture 

The development of transportation and refrigeration and the rapid 
influx of tourists to Michigan during summer months have been the 
chief factors that have made strawberry growers realize the impor- 
tance of late ripening. Usually northern states that produce berries 
commercially send their fruit to markets already flooded with the 
last of the crop from states farther south. These final pickings are 
usually slightly less attractive than the first few arriving from northern 
states and the result is a sharp decline in the price received for all of 
the fruit. As yet, northern Michigan has but little competition from 
other strawberry-producing areas after the last week in June. Fruit 
placed on larger markets during and after that time almost always 
sells at a premium. A study of Detroit and Chicago market quotations 
for the years 1928 to 1935 has revealed that an average increase of 
75 cents to $1 per 16-quart crate is very common from June 20 to 
July 4. 

Object of the Study 

The object of this study has been to find the best method or methods 
to retard the ripening of strawberries in northern Michigan without 
curtailing quality or quantity of the crop, and by so doing, to take 
advantage of the late season advance in prices on larger fresh fruit 
markets in north-central United States. 

Procedure 

Two measured one-half acre plots of the Dunlap variety were set 
with the rows 3 feet and 9 inches apart, and the plants 20 inches apart 
in the rows. These plots were situated at the same high elevation with 
good air drainage, and on the same type of heavy, fertile, sandy-loam 
soils. They were located approximately one-fourth mile apart, one on 
a gentle north slope, the otjier on a south slope of almost identical 
gradation. Both plots were previously planted to alfalfa which was 
followed by corn one year before the strawberry planting was made 
early in the spring of 1932. Identical cultural conditions were main- 
tained in both plantings until September 1, at which time cultivation 
was discontinued. Eighteen-inch matted rows had developed by freez- 
ing weather. Th^se rows were mulched with wheat straw on November 
30 and December 1 to a depth of approximately 3 inches after the 
straw had settled. At this time the ground was frozen to a depth of 
2 inchea,,and was covered with 3 inches of snow. Outlines of rows were 
still viipdble. It required 2j^ tons of material to cover the mulched 
portion of the acre of plants. Check rows were selected along each 
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UNMULCHED UNMULCHED 

CHECKROWS MULCHED ROWS CHECKROWS 



I 2 3 4 5 6 7 8 9 10 It 12 Id 14 15 16 


Fig. 1. Plan of the method of planting and mulching of the 1932 plantations 
on both north and south slopes. 


Table 1. Treatments of plots on north slope, yield per row and average yield 

per row for each plot. 




I Picking Dates and Yirtd per Row in Quarts 

Yield 

Average 

Row 

Treatment of Plot 










per 

Row for 
Each Plot 



.June ^ 
23 

June 

26 

June 

30 

July 

3 

July i 

July 

10 

July 

14 

Julv 

17 

July 

21 

Row 

1 


7 

27 

20 

s 

2 

0 

0 

0 

0 

64 0 


2 

Unmulchcd 

6 

24 

17 

6 

7 

3 

0 

0 

0 

63 0 

54 83 qt. 

3 


4 

4 

14 

9 

8 

2 5 

0 1 

0 

0 

37 6 

4 



8 

8 

24 

20 

26 

17 

7 

6 

109 0 


5 

<) 

Mulch Rejnoved May 9 


14 

16 

20 

14 

15 

17 1 

22 

28 

24 

25 

19 

23 

11 

20 

6 

8 

123 5 
151 0 

128 37 qt 

7 



20 

13 

21 ’ 

28 

22 

21 

20 

5 

130 0 


8 


. 1 

15 

13 

15 

21 

26 

17 

22 

3 

132 0 


9 

Mulch Removed Apnl 29 


1.5 

14 

16 

22 

26 

24 

10 

0 

112 0 

1 16 3 qt. 

10 


14 

19 1 

10 

24 

IS 

20 

9 

0 

105 0 


11 



13 

IS 

22 

23 5 

28 

21 

14 

0 

147 6 


12 

Mulch Removed April 19 


15 

30 

12 

32 

23 

11 

9 

0 

132 0 

124 0 qt. 

13 

2 

23 5 

25 

16 

18 

10 

0 

0 

0 

94 5 


14 

Unmulched, but Plants 

2 

19 

17 

14 

5 

9 

1 5 

0 

0 

77 5 

70 6 qt. 

16 

d\ig along Rows loosened 

2 

29 

23 

11 

8 

3 

0 

0 

0 

84 0 

16 

sou. 

2 

26 

7 

7 

6 

2 

0 

0 

0 

50.0 





— , . , 

1 " 



Total Yield 1,681.0 qi 

b. 
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side of the plots to avoid excessive snow coverage which would act 
as a mulch. The planting and mulching were done as illustrated in 
Fig. 1. 

Additional data were required; so as early as possible in 1933 two 
plots 20 by 20 feet were measured alongside the bed on the north slope, 
and the heavy sand loam in one replaced by fertile clay loam to a 
depth of 18 inches. Also another one-half acre planting was made on 
the north slope next these two plots (Fig. 2). 

The procedure of handling the soil in 1933 was the same as that in 
1932, including the clay loam in the 20 by 20-foot plot. This trans- 
ferred soil was allowed to settle well before planting. 


ISAND LOAM 
PLOT 


ICLAY LOAM 
PLOT 


-IJ 


17 16 19 20 21 22 23 24 25 24 25 26 27 28 29 30 35 36 

Fig. 2. Plan of the 1933 planting, sloping to the north. 


Plants for the 1933 bed were removed from the sides of the 1932 
check rows 14, 15 and 16. That this digging, which was a type of 
cultivation, had considerable effect on the yield of the latter rows is 
shown in the yield record (Table 1). 

After the crop was harvested from the 1932 planting, the mulch 
was removed wkh a hay rake, piled at one end of the field, and the 
plants mowed. The patch was renewed by plowing, harrowing, and 
cultivating. Rows were narrowed to 10 or 12 inches in width. Three 
applications of ammonium sulphate were added to the rows marked 
wi<^ in Fig. 3 to determine whether increased vegetative growth 

prdfcably occurring would retard ripening of the fruit. This fertilizer 
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2~ YEAR. OLD PLANTING 


% f 


l-YEAR-OLD PLANTING 


UNCOVERED 

MAYS 


UNCOVERED UNCOVERED 

MAYI2 M mays I 


UNCOVERED UNCOVERED 

APRIL 21 1 I MAY 12 


UNCOVERED 
MAYJ2_| 

SAND 
LOAM 
PLOT. 


CLAY 
LOAM 
PLOT,. 

X X 




X X 


X X 


X X 


I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 2021 22 2324252627 28293031 3233M3536 


OLD CHECK. NEW 
MULCH. MULCH. 


MANURE NEW CHECK. 
MULCH. MULCH. 


NEW MULCH. 


CHECK. 


)(. FERTILIZED ROWS 

Fig. 3. Showing system of mulching and rows fertilized in both 1 and 2 year old 
plantings during 1933-1934 on north slope. 


was applied during- the spring and summer of the year the plants were 
growing and again in the spring of the fruiting year. 

The seasons of 1932-33 and 1933-34 were averaged for this locality 
both as to rainfall and temperature, except night temperatures during 
the week of February 4-10, 1934, which ranged from — 30® F to — 40° F. 
A snow cover of approximately 18 inches protected all beds to the 
extent that no injury was apparent after growth started the following 
spring. No yield records were kept for the beds on the south slope 
because of the obviously greater difference in earliness of fruit pro- 
duced on it as compared with the plots sloping north. The author 
was interested most in retarding berries still further on that slope. 

Old straw mulch, new wheat straw, and coarse horse manure were 
compared in value as mulches. 

Data for 1933 

As soon as frost was out of the ground, April 19, three rows were 
uncovered and the mulch placed between them. The remaining rows 
which were mulched were uncovered April 29 and May 9, making an 
interval of 20 days between the times where the first and last mulches 
were removed. Growth under rows uncovered last was advanced con- 
siderably and the plants were becoming yellow at their tips. 

Unmulched rows sloping south received their final picking June 23 
at which time unmulched rows sloping north were just beginning to 
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come into production. Mulched rows on the south slope received their 
final picking on June 30. Table 1 is a complete record of the picking 
dates and yields of the plots sloping north for the year 1933. These 
results show an outstanding increase in yield and retardation of crops 
obtained by mulching. The fact that there were only three days* dif- 
ference between the time fruit ripened on the mulched and immulched 
rows, and that first fruits on all mulclicd rows ripened at the same 
time, make it apparent that development of bud clusters and fruits 
must have been much more rapid on unniulched rows uncovered last. 

Data for 1934 

In 1933-34 the plots were mulched and treated as illustrated in 
Fig. 3. Results of the dates of pickings of the two-year-old plantation 
are illustrated in Table 2 and picking dates of the one-year-old plots 
in Table 3. 


Table 2. Dates of pickings of the two-year-old plantation. 


Plot 

First 

Picking 

Largest 

Picking 

Last 

Picking 

Old straw mulch uncovered May 5 

Check 

June 14 
June 14 
June 18 
June 14 

June 2o 
June 22 
June 29 
June 25 

July 5 

July 2 

July 18 

July 8 

New Straw mulched, uncovered May 12 

Manure mulched, uncovered May 5 



Table 3. Picking dates of one-year-old plots. 


Plot 

I’irst 

PicKing 

Largest 

Picking 

La.sl 

Picking 

Sand loam mulched, uncovered April 21 . 

Sand loam mulched and fertilized, uncovered April 21 

Sand loam rnulchod, uncovered May 12 

Sand loam mulched and fertilized, uncovered May 12 

Sand loam check 

Sand loam check , fertilized 


June 14 
June 14 
June 18 
June 18 
June 14 
June 14 
June 20 
June 20 
June 18 
June 18 

June 27 
June 27 
June 30 
June 30 
June 20 
June 20 
July 2 

July 2 

June 25 
June 25 

July 14 

July 14 

July 19 

July 19 

July 9 

July 9 

July 28 

July 28 

July 15 

July 1 1 

Clay loam mulched, uncovered May 12 ... 

< lay loam mulched and fertilized, uncovered May 12 . . 

Clay loam check 

Clay loam check, fertilized 



• DiscuMion 

Results of these experimental trials indicate that there are out- 
standing differences in the period of ripening of strawberries to be 
obtained by growers who can take advantage of (a) soils of desirable 
texture and slope, and (b) the proper use of mulch and its method 
of application and removal. Direction of slope is one of the greatest 
factors entering into the early or late production of berries, a north 
slope resulting in a nine-day retardation of the first fruits on the Dun- 
lap variety as compared with a south slope. An additional four-day 
delay was obtained by planting on clay loam soil rather than on sand 
loam; however, if the heavier soils are high in organic nitrogen it is 
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apparent that great care must be taken in the methods of fertilization 
practiced, especially during wet seasons. 

The period at which mulch is removed from the plants seems to 
have but little effect on the date on which the first fruits ripen. The 
first fruits from plants uncovered both early and late ripen at the same 
time. I-eaving the mulch on as late as possible without injuring 
plants, delays mid-season pickings from one to three days and re- 
tards the end of the picking season four to five days as compared 
with the harvest from plants uncovered early. The mulch which is 
removed last and is loosened after most spring rains are past will dry 
more rapidly than that mulch transferred early. However, this factor 
is more than offset by the evaporation it prevents from under the 
row during the time the row is still covered. The addition of fertilizer 
containing nitrogen docs not influence the date of ripening but does 
increase the amount of fruit set and the yield when moisture is not a 
limiting factor. 

It w'ould seem, then, that if a grower is to produce late fruit he 
should select a fairly heavy soil if it is available, and then obtain the 
variety of strawberry best adapted to that soil. He should make his 
planting on a north slope if possible. This will retard ripening of the 
fruit and improve moisture-holding conditions of the soil. Mulch should 
be applied at that season of the year wdiich will best afford protection 
for the ])lants and absorb moisture that will be needed to bring those 
plants into production. The grower can aid in the latter process by 
removing the mulch as late as possible in the spring, but before injury 
to the plants is caused. The time for removal is when growing tips 
begin to show a considerable amount of yellow underneath the mulch. 
It would be advantageous not to disturb the mulch any more than 
necessary in ])lacing it between the rows, as this hastens evaporation 
of moisture from the straw and the soil underneath it. However, it 
may be necessary to fork the mulch back over the rows to prevent 
injury by freezing on cold nights. Moving it would undoubtedly hasten 
the drying of the mulch, but might protect the crop from total loss 
due to freezing. 

I.ittle is to be gained in mulching value by using manure or old 
mulch used the previous year. Both are so fine in texture that applica- 
tions heavy enough to serve as a desiraldc mulch would smother the 
plants. Cultivation of plants not mulched, one or two times before they 
Idossom in spring, will prove beneficial in supplying a soil mulch to 
prevent considerable loss of moisture. 

The quantity of fertilizer that can be added profitably will depend 
mainly on three things: (a) the kind of soil, (b) its state of fertility, 
and (c) the quantity of moisture present during the fruiting season. 
Nitrogen present in the quantity that will result in large foliage growth 
previous to the fruiting season will result in a large demand for water 
by the plant at the period the fruit is ripening. Lack of water at this 
time will cause more injury than would occur on unfertilized plants. 
Also an excessive supply of nitrogen on heavy soil with high moisture 
content will cause the fruit to be soft and of poor shipping quaHt 3 ^ 
However, the average northern Michigan soil that is adapted to straw- 
berry growing can receive moderate applications of nitrogen during 
the time the plants are growing and diflPerentiating fruit buds, and 
again while the fruit buds are developing, with very beneficial results 
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on total yield. This method of application will not retard the fruiting 
season. 

Summary 

1. A north slope retarded production of fruit of the Dunlap variety 
nine days as compared with a south slope. 

2. Clay loam soil retarded production four days more than did 
sand loam soil on the same north slope. 

3. Mulching with wheat straw in November, after freezing weather 
had begun, resulted in substantial increases in yield from all plots on 
both north and south slopes, regardless of the date the mulch was 
removed (up to May 12). 

4. Horse manure and old straw mulch used the year previous 
are not satisfactory to use for mulching strawberries because they are 
so fine in texture that applications heavy enough to be of value in pre- 
venting moisture evaporation and retardation cannot be made, owing 
to possible injury to plants. However, light applications of either 
material resulted in larger yields than those obtained on check rows. 

5. Mulch retarded the beginning of the picking season only three 
or four days, but it retarded the dates of largest pickings from seven 
to ten days, and the last pickings the same number of days. 

6. The greatest value of mulch is apparently the winter and spring 
protection it aflFords plants from extreme cold and temperature changes, 
as well as the benefit accruing from its absorbing and retaining mois- 
ture, which allows plants to bring to maturity a larger number of the 
fruits that set. 

7. Mulch which was removed early and placed between the rows 
allowed the rows to dry out sooner, but the mulch became more firmly 
packed and retained a larger quantity of moisture in the soil between 
the rows than did mulch removed later in the season. 

8. Mulch not transferred until later in the spring allowed the rows 
to receive the benefit of moisture retained from melting snow and rain, 
owing to its packed and undisturbed condition before moving, but 
dried out sooner after it was removed and placed between the rows 
because of having been loosened and stirred when weather was dry 
and warm. 

9. The addition of nitrogenous fertilizer increased the number of 
flower clusters, the number of fruits set, and the yield of all except 
the check plots, but it had no retarding effect of any kind on fruiting. 

10. Addition of nitrogeoous fertilizers to the check plots resulted 
in increased vegetative growth which required more moisture than 
did plants on unfertilized rows. Owing to a lack of mulch, soil under 
the fertilized rows became dry. 
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CHINESE ELM IN MICHIGAN 


A. B. BOWMAN 
Section op Forestry 

The first Chinese elms (Ulmus pumila) were introduced into Mich- 
igan in 1916 and 1917 when the Bureau of Plant Industry sent eight 
plants to the Forestry Department, Michigan Agricultural College, for 
distribution and observation. Some of these plants were set out along 
avenues, some on lawns as shade trees and others in the forest nursery 
of the college, the purpose being to study and report on their develop- 
ment, hardiness, and habits of growth in this new environment. The 
plants came originally from Fengtai Province, near Peking. 

Mature Chinese elm trees may be distinguished by uniformly fis- 
sured, blackish bark on the main trunk turning to gray on the younger 
portions of the tree, buds which are dark brown and nearly round, 
and leaves that are much smaller than those of the native elms. In 
common with other elms the tree produces flat wafer-like seed in large 
quantities early in the spring. In its native habitat it reaches heights 
of from 50 to 75 feet and is from 2 to 3 feet in diameter. It usually 
presents a pleasing appearance unless misshapen by ice injury. 

The Chinese elms that were distributed locally have grown at a 
remarkably fast rate. In 24 years the eight original trees have reached 
an average diameter of 16 inches, breast high, or an average growth 
of two-thirds inch per year. This is exceptionally rapid growth for a 
region having so short a growing season as Michigan. Two of the 
largest specimens, one 19 inches in diameter and the other about 18 
inches, were cut recently, yielding 115 cubic feet of fuelwood, or about 
four stove cords. A 14-inch 16-foot sawlog, containing 135 board feet, 
could have been taken out of the larger one. These trees were open 
grown, but every indication points to fast growth even in more crowded 
forest conditions. From the standpoint of quantity production of cellu- 
lose very few species would exceed the Chinese elm. 

Such rapid growth should immediately establish the importance of 
the Chinese elm wherever an area must be covered with tree growth 
or shade must be furnished quickly. That characteristic and the fact 
that the tree is outstandingly resistant to drouth, wind and extremes of 
heat and mid-winter cold, account for its popularity in various parts 
of the United States, particularly the prairie states and the semi-arid 
southwest. The Chinese elm is an upland tree primarily, although it 
will grow on a wide variety of site conditions but not in swamps. 
Furthermore, it is easy to propagate from stem or root cuttings or 
from seed and is relatively free from most insect pests and diseases. 

As a windbreak tree it has proved very satisfactory also. It does 
not furnish year-around protection, as most conifers do, but it will 
offer effective protection against drying summer winds within a very 
few years after establishment. It also will withstand violent wind 
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whipping and heavy trimming ; in fact, in its homeland, it is commonly 
used to form hedges. 

In regions where other species can be grown readily, the use of 
Chinese elm as an avenue tree or even as a shade tree is questionable. 
First, it is regarded by practically everyone who owns one as a ‘‘dirty^’ 
tree. This is because (1) it sheds an over-abundance of seed, sometimes 
enough to smother the grass, (2) it drops leaves weeks later than other 
trees thus prolonging the raking problem, and (3) it sheds numerous 
small dead twigs throughout the year. Second, the wood, being very 
brittle, frequently is unable to withstand the weight of ice left by 



Fig. 1. Section from Chinese elm measuring 
24 inches in diameter in 24 years. 


sleet storms and in regions where these storms are common the trees 
are often badly damaged and misshapen. Third, the tree, in search 
of water and nutrients, not only sends its roots to great depths, but 
also into the sod layer in unusual numbers. This deprives the sod of 
much needed moisture ; at least the grass does not thrive. Also, when 
set out within reach of any sewage tile, it will invariably force its way 
into the tile at the joints and clog the passage with a tangle of roots. 
For these habits it is known as a “gross feeder'' and probably owes a 
portion of its fast growth to those traits. On the other hand, where 
it is difficult to get trees to grow, objectionable features such as those 
can easily be ignored. 
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CROP SEQUENCE EFFECTS AND THE RESULTS WITH THE 
SUGAR BEET CROP ON THE MERRILL FARM OF THE 
LAKE SHORE SUGAR COMPANY, MERRILL, MICH. 


J. G. LILL* 
Section of Farm Crops 


Since 1932, the Lake Shore Sugar Company, the Michigan State 
College Agricultural Experiment Station, and the Divisions of Soil Fer- 
tility Investigations and Sugar Plant Investigations of the Bureau of 
Plant Industry, have co-operated in experimental studies at the Merrill, 
Mich., farm of the Lake Shore Sugar Company to determine the effects 
of various fertilizers and of the preceding crop on sugar beet yield 
and quality. 

The special tract of the farm set aside for this work was divided 
into three sections. Each season, one section of the area was occupied 
by special crops in preparation for the experimental crop of sugar 
beets to be grown the following season. The preparatory crops used 
in this experimental work were corn, oats, barley and pea beans. 
These crops were grown each season in 16 crop blocks, four for each 
crop, randomized in the section in Latin square arrangement. The soil 
preparation for these four preparatory crops was uniform throughout, 
and no fertilizer was applied. Following harvest of the preparatory 
crops, all crop blocks in the section received the same soil preparation, 
all blocks being plowed and fitted at the same time for the sugar beet 
planting. Beginning in 1933 and in each season thereafter, sugar beets 
were planted over the area which had been occupied by preparatory 
crops the preceding season. After the experiment started, the unused 
section in any year was uniformly cropped to barley. During the 
seasons of 1932 to 1936, sweet clover was seeded with the barley. From 
1937 to 1939 inclusive, the barley on the unused sections was grown 
alone. 

In the experimental work conducted, the crop sequence studies were 
combined with tests of commercial fertilizers. The fertilizers were 
applied to the experimental crop of sugar beets in such a manner that 
each of the 16 different crop blocks of the preceding season received 
the same amount and the same kinds of commercial fertilizer, applied 
in the same manner. Thus, among the various crop blocks the effects 
of the fertilizer applications were balanced. By taking the average 
results for the sugar beets on each of the different crop blocks, the 
fertilizer effects were eliminated and the differencs in the results ob- 
tained may be assigned to the influence of the preceding crops. 

The sugar beets were planted, blocked, thinned, and cultivated in 
the customary manner for a crop of beets. The crop was harvested 

♦Associate Agronomist, Division of Sugar Plant Investigations, U. S. Department 
of Agriculture. 
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according to the special sub-plots which were set up. At harvest, the 
sugar beets, after being lifted, pulled, and topped as for the factory, 
were carefully cleaned, weighed, and samples taken for quality deter- 
minations. By combining the data of appropriate sub-plots, the results 
may be studied with reference to the crops that had been grown on 
the replicated crop blocks of the preceding season. 

Only six years^ results are available from this experimental work 
since the experimental crop of sugar beets was ‘‘drowned out*‘ in 1935. 
During three of these seasons, weeds were a very pronounced factor 
and seemed to have definite association with the preceding crop. Dur- 
ing the other three years, the weed factor was practically non-existent, 
irrespective of the preceding crop. The data obtained have been evalu- 
ated on a basis of 4 x 4 Latin square for each season. The results 
obtained in the three weed-free seasons have been summarized sep- 
arately as Section A of Table 1 and are included in the general sum- 
mary for all seasons in Section B of Table 1. 

Tmbla L Effects of the preceding crop upon tke yield end <|iielity of the sugar 
beet crop: Experiments on the Meri^l farm, Merrill, Mich., in 1S33, 1934, 1936, 1937, 
1638, and 1939. (Results are giren as 3- and 6-year arerages; data for each year 
are from 4-plot averages for each sequence type, calculated to acre basis.) 

Section A — ^Average for 1933, 1936, and 1938, weed factor negligible. 


Previous Crop 

Number of 
Marketable 

Acre Yield 
of Roots 

Sucrose 

Percentage 

Apparent 

Purity 

Calculated Sugar 
Production* 

Roots 

Coefficient 

Gross 

Indicated- 

available 

Oats 

16,480 

(tons) 

10.348 

HH 

85.58 

(pounds) 

3,101 

(pounds) 

2,653 

Barley 

16,816 

10.985 


85.34 

3,266 

2,789 

Beans 

17,204 

11.471 


85.04 

3,329 

2,838 

Com 

17,362 

11.215 

Bil 

85.97 

3,410 

2,934 

Dlfferenoe re- 
quired for sig- 
nificance 

448 

10.503 

H).18 

*0.52 


>140 


Section B — Six-year averages. 


Oats 

Barley 

Beans 

Com 

13,325 

13.400 

14,982 

15,550 

8.679 

8.934 

10.122 

10.295 

n 

85.85 

85.66 

85.49 

86.19 

2,665 

2,726 

3,036 

3,187 

2,292 

2.340 

2,604 

2,753 

Dlfferenoe xe- 
quiiedforsig- 
nifloaaoe 

‘967 

‘0.762. 

>0.16 

‘0.86 


‘219 


100t]S^ significant differences of the magnitude shown could not occur by chance more than once in 

•Signiflcant differences of magnitude shown could not occur by chance more than once in 20 trials. 

>The data in these columns will not cross check since the values shown for gross or indicated-available 
sugar are averages of the Individual plot detenninations. 

The soil of the area where this experimental work was located is 
a Br<»kston loam, or a very closely allied soil type, and is repre- 
senta^ve of a considerable area of central Michigan soils used for 
suifar beets. The productivity level is relatively high and the yields 
obtained from crops commonly grown in this part of Michigan are 
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usually very satisfactory. As shown in Table 1, the results with the 
sugar beet crop obtained with this productive soil were affected to a 
noticeable extent by kind of crop which was grown immediately 
preceding. 

The preceding crop was found to influence the number of market- 
able roots obtained, the average individual root weight produced, and, 
accordingly, the total yield of roots produced. Again, the preceding 
crop influenced to some extent the quality of the sugar beets produced, 
and with both yields and quality of the roots produced being affected, 
it is logical to conclude that sugar production was also associated with 
the type of cropping that preceded. In these tests, the largest number 
of marketable roots per unit of area, as an average, was obtained when 
sugar beets followed the corn crop. Sugar beets planted to follow the 
bean crop ranked second in number of marketable roots, whereas 
sugar beets following the non-cultivated crops, oats and barley, gave 
the lowest number of marketable roots. In both the three-year and 
six-year comparisons, more marketable roots were obtained when sugar 
beets followed barley than when the crop followed oats. 

Acre-yields were found to follow closely the trends shown by num- 
bers of marketable roots. Thus, the highest yielding sequences com- 
monly showed highest stands. The comparison between sugar beet 
crops following corn and those following beans deserves attention. 
In weed-free years, there was considerable difference in average in- 
dividual root weights in two sequences in favor of the beans-sugar 
beet sequence as compared with the corn-sugar beet sequence. The 
average for these three years shows a greater acre-yield of roots from 
the first-named sequence. The six-year average, however, is in favor 
of the corn-sugar beet sequence, the advantage being attributable to 
the greater number of marketable roots. Sugar beets grown following 
the non-cultivated crops gave lower numbers of marketable roots and 
low^er yields, as an average. The sugar beet crop grown following barley 
was superior in number of roots and in acre-yield to the crop grown 
following oats. This relationship was true not only for the three 
weed-free years but for the six-year average. 

The sucrose percentage and the apparent purity coefficient deter- 
mine the quality of the roots produced. From determination of the 
sucrose percentage, the total amount of sugar contained in a ton of 
roots can be calculated; the apparent purity coefficient gives some in- 
dication of the proportion of this total amount that may be available. 
According to the data presented in Table 1, the quality of the roots 
obtained when sugar beets follow the corn crop was slightly better 
in all cases than the quality of the roots when any of the other crops 
preceded sugar beets. The sugar beets produced in the bean-sugar 
beet sequence were slightly lower in quality than those produced when 
sugar beets followed any of the other crops. The sugar beet roots 
produced on plots in which non-cultivated crops were grown the 
previous year were not so good as those produced when corn pre- 
ceded, but were slightly better than the sugar beets which were pro- 
duced following beans. The quality of the roots in the oats-sugar beet 
sequence was slightly superior to that in the barley-sugar beet sequence. 

These differences in quality, attributable to the preceding crop, are 
believed to be definite but, in general, are too slight to influence the 
production of sugar to any considerable extent. It is found, therefore, 
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Table 2.^ Ayerage annual and 6*year advantage with crop sequences at Merrill fanny 
Merrilly Mich.: Acre-yields obtained in oats-sugar beet sequence taken as base. 


Previous Crop 

Advantajfe in acre-yield 
of roots 

Advantage in acre-yield 
of indicated-availaole 
sugar 

Yetirly 

6-Ycar 

Yearly 

6-Year 

Oats 

(tons) 

0.0 

+0 25.5 
+1 443 
+1 616 

(tons) 

0 0 

+ 1 .530 
+8 658 
+9 696 

(pounds) 

0 

-f 48 
+312 
+461 

(pound.8) 

0 

+ 288 
+1,872 
+2,766 

Harley 

Beans 

Corn 


that the acre-yields of indicated-available sugar follow very closely 
the root yield. In this respect, the amount obtained when sugar beets 
followed cultivated crops was definitely higher than the amount ob- 
tained when sugar beets followed non-cultivated crops. Comparing 
the two cultivated crops, corn and beans, in their effects on the suc- 
ceeding sugar beet crops, the average acre-yield of indicated-available 
sugar was greater if sugar beets followed corn. Comparing the non- 
cultivated crops, sugar beets grown following baMey, the average acre- 
yield of indicated-availal)lc sugar was higher than when sugar beets 
followed oats. This was because of higher root yield, although the 
quality of the beets was slightly lower. 

Although the nature of the preceding crop has been shown to affect 
the sugar beet crop in a number of different ways, the most important 
effect is upon the root yield and consequently upon the indicated-avail- 
able sugar produced. Taking the results obtained following the oat 
crop as a basis, the yearly and total advantages accruing to the sugar 
beet crop from the various other crop sequences are set forth in Table 2. 
The yearly advantages in the better sequences are comparatively small ; 
if considered as an aggregate for the years of the test, a practical 
measure of the gains obtainable by giving attention to proper crop 
sequence is shown. 

The experimental work indicated definitely that crop sequence effects 
on the sugar beet crop should be taken into consideration when plan- 
ning a crop rotation including sugar beets. Certain crop sequences can 
be chosen which entail no important increase in cost of producing the 
sugar beet crop or may even decrease costs. Such advantages, there- 
fore, represent greater efficiency in crop production. 
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THE STONE YARD FOR SMALL TURKEY FLOCKS 


ASHLEY BERRIDGE 
Lakf City Experiment Station 

Because of poor sanitary conditions, the production of turkeys in 
small farm flocks, often reared with other poultry, is definitely on the 
decrease. On the other hand, the number of large flocks of turkeys 
is increasing. The large flocks are usually yarded, away from other 
poultry, and managed under approved methods of sanitation. 

The producers of the small flocks evidently give little thought to 
the prevention of disease. From these flocks come many of the low 
quality birds, which often depress the market. Improved methods of 
rearing and better sanitation practices would reduce mortality and 
improve market quality. 

Experimental work in the feeding and housing of turkeys has been 
carried on at the Lake City Experiment Station since 1933. From 400 
to 500 turkeys are growm each year. Of these, 300 are reared in an 
open-front turkey house, 25 x 100 feet, containing 10 pens with capacity 
of 30 turkeys each. In this work the turkeys must be of different ages 
and breeds. Necessarily more turkeys are hatched in each lot than 
needed. Since 1936, stone yards have been used for the rearing of these 
extra turkeys. These yards provide all of the advantages of close 
confinement and yet are so simple in construction that they can be 
recommended for use on any farm where there is a mortality problem 
in connection with turkey raising. 

There are several reasons for the close confinement of small turkey 
flocks : 

First — The turkey flock is definitely located. It is not good manage- 
ment to have turkeys roaming over the farm. Semi-confinement in 
small fields usually is inconvenient and often difficult. It is much 
better to have the turkeys each year in the same place, convenient to 
the building and to the feed and water supply; 

Second — Sanitation is improved. Small yards and buildings can be 
kept clean. Visitors, animals, and other carriers of disease can be kept 
out. Mixing with other poultry can be prevented. Disease prevention 
is the basis of successful turkey raising; 

Third — Market quality is improved. The opportunity for close ob- 
servation by the attendant can improve feeding methods. The daily 
contact with the birds in small quarters, the absence of excitement, and 
generous feeding tend to produce rapid growth and better finish. Selec- 
tions for local trade of properly finished turkeys can more easily be 
made. 


BuilcKng the Stone Yard 

The building of the stone yard is not difficult in most sections of 
Michigan. The size of the yard depends upon the number of turkeys 
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to be confined ; 125 turkeys can be raised to maturity in a yard 70 x 80 
feet in size. Medium-sized to small field stones can be used. Cobble- 
stones from the highway gravel screen are satisfactory. Fine gravel 
or sand should not be used. The location of the yard is important. 
Many trips have to be made in caring for the turkeys. It should be 
near the house, easily available to water, feeds, lights and protected 
from high winds. The soil is also important; preferably it should be 
sand or of a porous nature. Good drainage is necessary and, when built 
on clay, the yard should slope. The layer of stones must be deeper on 
water-holding soils. The secret of a successful stone yard is that each 
rain will carry away droppings and cleanse the stones. There must 
never be standing puddles of water in the yard. 

The fence should be durable and high enough to keep the turkeys 
in and intruders out. A fence of woven wire, 6 feet high, with either 
steel or strong wood posts is satisfactory. It is advisable to clip the 
feathers on one wing of each hen. Heavy toms do not attempt to 
fly out. 

Roosts 

The roost should be constructed to provide protection from the 
sun and storm as well as being a comfortable place for the night. An 
inexpensive roof of wood, steel, asphalt roofings, canvas or even brush 
may be used over perches of cedar poles. Since the stones of the yard 
get hot on a bright summer day the roost is often used by the turkeys 
during mid-day hours. Protection from the cold,* wet storms of autumn 
can be provided by wood or burlap being tacked on two sides of the 
roosting quarters. The type of shelter used in fhe original stone yard 



Fig. 1. A satisfactory stone yard for turkeys is equipped with a covered roost, 
covered feed hoppers and a wire mesh false-floor for drinking utensils. 
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at Lake City is a simple bleacher-shaped roost, 10 feet square, and 
with the top perch 6 feet from the ground (Fig. 1). The cedar poles 
are 1 1 feet long and 4 inches in diameter. A sloping steel roof is 8 feet 
from the ground in front and 7 at the rear. Such a roost costs little 
to build and will last for many years. It must be screened with 2-inch 
poultry netting, under the perches, and around the lower part so that 
the turkeys can never get under the roosts. 

Management 

Feed hoppers should be provided with out-door covers so that the 
feeds will be dry at all times. These should be moved frequently from 
one part of the yard to another. Drinking utensils, preferably crocks, 
should be placed on wire mesh false-floors several feet square (Fig. 1). 
Green feed such as lawn clippings or chopped green alfalfa should be 
available at all times in practical feeders. A yard or two of fine gravel 
can be dumped in one corner for dusting and to provide grit. This 
should be raked clean frequently. 

The turkeys reared on the stone yards at the Lake City Station 
have been free from disease and they mature into high quality meat 
birds. They are placed in the yards from the brooder house at eight to 
ten weeks of age and remain there until ready for market. In the four 
years at Lake City, the turkeys have not developed sore feet from 
contact with the cobblestones. The yards have now been used four 
years and rains and sunshine have kept them clean and sanitary. At 
the beginning of each season the roosts and feeders are disinfected 
thoroughly and painted. All droppings are removed from under the 
perches. Very little needs to be done to the yards except to stir the 
parts of the yard with a rake where the droppings do not completely 
wash away. A thorough job of disinfecting and cleaning each spring is 
the best insurance that there will be no difficulties during the remainder 
of the season. 

Use of the stone yard for close confinement is a method of rearing 
turkeys that can be safely adopted. It is of especial value to the farmer 
who has other poultry, to the farmer with a small acreage of land and 
to the near-city dweller with high priced surroundings. 
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BULLETIN REVIEWS 

Tech. BuL 171 — A Study of Three Methods of Research in Home 
Management. — Gross, I. H., Aiken, A., Tordt, T., Zwemer, E. A., and 
Baten, W. D. — Study of home management practices, initiated in the 
fall of 1936, had as a general objective the study of present practices 
in 'all phases of management of material and human resources in the 
home with a view to setting up norms, possibly standards of manage- 
ment in the home. The investigators decided that before an analysis 
of home management practices was begun it would be wise to study 
the methods of research which might be used in this field. The findings 
of the study which made a comparison of three methods used to evalu- 
ate home management are offered in this bulletin. 

Forty-one farm women made reports concerning home manage- 
ment practices as carried on in their own homes by keeping a diary for 
one week, by filling out a questionnaire, and by granting an interview. 
A group of four typical cases in which the three methods were answered 
in the same order was used as the basis for detailed study of each 
phase of home management. It was found that the interview with 81.1 
per cent of the relevant questions answered was far superior quantita- 
tively to the diary where only 20.6 per cent of questions was answered, 
and considerably better than the questionnaire with 67.7 per cent 
answered. Each method included questions on money management, use 
of goods and services, use of time and energy, and long-time ])lans. 
For the study of the entire 41 sets of responses, 21 key questions were 
evolved to cover the four phases of home management. The answers 
given to the key questions by each person were classified so that the 
methods might be compared in quantity of information received, in the 
definiteness or clarity of the answers, and in vividness. When the dif- 
ferences between the means of the total number of answers to each of 
the three methods investigated were tested for significance, the inter- 
view and questionnaire were found to surpass the diary in quantity of 
information and clarity of response. The diary, however, surpassed 
the questionnaire and interview in average number of highly vivid 
answers and also in number of answers below average in vividness. 
The conclusion may be drawn that the interview was the most .success- 
ful method for obtaining information concerning home management 
practices from a selected group of rural women and that the question- 
naire ranked second. The diary fell greatly below the other two methods 
except in the vividness of its answers. A score giving the desirability 
of one method compared with the other two combined yielded a weight 
of 27 for the interview, 16 for the questionnaire, and 9 for the diary. 
(19 pp.^ 12 tables.) 

Tech. Bui. 17Z — An Electrical Resistance Method (or the Continuous 
Measurement of Soil Moisture Under Field Conditions. — Bouyoucos, 
G. J., and Mick, A. H. — An electrical resistance method of measuring 
soil moisture in situ under field conditions is described. Porous blocks 
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are imbedded in the soil. The moisture content of the absorbent mate- 
rial varies with that of the soil. The soil’s electrical resistance varies 
inversely as its moisture content. Hence block resistance is an index 
of soil moisture. 

Absorption blocks are satisfactorily made of plaster of paris. This 
material has proved to have many desirable characteristics, such as 
expansion upon setting (which provides a satisfactory electrode inter- 
face), a wide moisture range, and the properly of rapidly absorbing and 
losing water. Laboratory and field studies have shown these blocks are 
mechanically strong and may possibly survive several years* use since 
they are neither crumbled by root growth, broken l>y freezing, nor dis- 
solved. 

A portable A. C. bridge operating at high frequency has been de- 
vised to measure the resistance of the blocks. 

This apparatus will measure the ‘‘available’* moisture in soil. Its 
sensitive range includes all of the soil moisture between the wilting 
coefficient and the field capacity. Changes in the salt content of ordi- 
nary soils do not appear to interfere with these measurements. 

Moisture trends may be follo\ved by burying an absor])tion block 
and merely noting the resistance readings. Constant low resistance 
indicates that the moisture level is at or above the field capacity. As 
the soil loses its available moi,sture, the resistance of the block in- 
creases, The wilting point corresponds to about 60.(XK)-75,(X.)0 ohms. 

Accurate moisture determinations may be obtained by calibrating 
the apparatus for every soil. The approximate experimental error 
varied from 0.1 to 1 per cent in the experiments performed. Field 
studies have proved this method to be convenient and rapid since, after 
the blocks have once been installed, only a few seconds are necessary 
to determine the block resistance. (38 ])p., 11 tables, 13 figs. ) 
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JOURNAL ARTICLE ABSTRACTS 

Rdation of Cracking of Graft Coatings to the Stand and Grovrth 
of Apple Scions. — Cardinell, H. A. — ^Amer. Soc. Hort. Sci. Proc. 37; 
291-293. 1939 (1940). [Journal Article No. 319 (n. s.) from the Mich- 
igan Agricultural Experiment Station.] — Apple cleft-grafts on which 
eight melted wax formulae, seven water emulsified asphalts, and two 
non-drying plastic materials were tested gave the following results : 
(1) The plastic materials resulted in poor stand and poor growth of 
scions, (2) The average of the asphalt coatings was as good as that of 
the brush waxes, (3) There was no relationship between waxes that 
cracked little or not at all and those that cracked severely or fell off 
entirely, on the stand of scions at the end of one season's growth. It 
appears that other factors may be more responsible for stand and 
growth of scions than whether or how severely the union coating cracks. 

Bi-aerial r for Horticultural Resc»a*ch. — Crist, J. W. — Proc. Amer. 
Soc. Hort. Sci. 37: 269-271. 1939 (1940). [Journal Article No. 339 
(n. s.) from the Michigan Agricultural Experiment Station.] — The oc- 
currence of measurements not expressable in cardinal numbers is some- 
what frequent in horticultural research. This necessitates groupings 
merely in the form of alternate categories with quantitatively inde- 
finable and undefined limits. Nevertheless, the degree of correlation 
with the variables concerned is desirable. The biometrical technique of 
the so-called bi-serial r is available for the purpose, and the article, 
cited above, demonstrates its use with reference to the relationship 
between the color of apple fruits and their content of total sugar, the 
data being not actual but assumed. The relation between this measure 
of correlation and that of the ordinary coefficient of correlation, to- 
gether with the magnitudes of their errors in the same set of measure- 
ments, is briefly discussed. 

Entomological Usage of Subspecific Names. — Sabrosky, C. W. — En- 
tomological News. 51 (6) : 159-164. 1940. [Journal Article No. 354 (n-.s.) 
from the Michigan Agricultural Experiment Station.] A survey of 21 
representative North American entomological journals, covering ap- 
proximately 750 volumes of the 50-year period 1890 through 1939, was 
made to determine the actual usage by North American authors of all 
intra-specific categories such as variety, subspecies, race, etc. The high 
frequency of the term variety (55,4%) led to the conclusion that such 
extensive use of names other than ‘‘subspecies" should be an important 
practical consideration in the discussion of their status in zoological 
nomenclature. ^ 

Nuclei in Actinomyces. — Newcomer, E. H., and KenKnight, G. — 
Mich. Acad. Sci. 25: 85-87: 1939 (1940), [Journal Article No. 357 (n. s.) 
from the Michigan Agricultural Experiment Station.] The genus Ac- 
|momyces comprises a group of organisms intermediate in many re- 
ij|l|>ects between fungi and bacteria and are variously classified as fungi, 
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bacteria, or a distinct group of organisms by the different investigators. 
The presence of a discrete nucleus is frequently regarded as an impor- 
tant criterion of phylogenetic significance for the separation of fungi 
from bacteria. By growing these organisms in situ on microscopic slides 
and using the Feulgen technic, the authors have described true nuclei in 
these organisms for the first time. 

The Effect of Spacing on Plant Developnient and Yield of DHL 

(Anethum graveolens !»•). — Seaton, H. L., and Baten, W. D. — ^Proc. 
Amer. Soc. Hort. Sci. 37 : 785-789. 1939 (1940). [Journal Article No. 
374 (n. s.) from Michigan Agricultural Experiment Station.] The re- 
sults from an experiment in 1938 on the effects of spacing on plant 
development and yield of dill (Anethum graveolens L,) are reported. 
Four different spacings between the plants grown in three-foot rows 
were used, namely : 4, 8, 12, and 16 inches. Each spacing was replicated 
four times in a randomized plot layout and the data were subjected to 
analysis of variance. 

On the basis of individual plant development, plants spaced 16 inches 
apart were significantly larger in all respects than those spaced 12, 
8, or 4 inches apart. The 16-inch spacing produced more branches, more 
compound umbels, taller plants, larger primary umbels, larger stems, 
greater green and air-dry weight of entire plant, greater weight of 
air-dry stems and seeds, a higher percentage of seeds and heavier 
seeds, than the closer intervals. No significant differences were ex- 
hibited by any of the four spacings on the number of primary rays in 
the primary umbels. This is partially explained by the fact that the 
eflFects of crowding were not operative during the early differentiation 
of the primary inflorescences. 

However, when the data are put on the basis of 0.01 acre plots, the 
closer spacing of 4 inches, in every respect considered in these studies, 
would be significantly more profitable for the grower who is produc- 
ing the crop at a specified price per ton. A 4-inch spacing produced 
more than twice as many branches as the 16-inch spacing and nearly 
twice as many branches as the 8-inch spacing. This spacing produced 
about twice as many umbels as the 16-inch interval. The number of 
primary rays in the primary inflorescences, on an .01 acre basis, were 
nearly four times that produced at the 16-inch spacing. As the primary 
umbel constitutes the most important portion of the crop this is a 
highly significant consideration for the grower. Similar significant 
differences are exhibited between the 4, 8, 12, and 16 inch spacings in 
the total heights of the plants, the total diameter of the primary um- 
bels, total stem diameters, green and air-dry weight of the entire plants 
and air-dry weights of stems and seed where the closer spacing was 
by far the superior interval. The data presented indicate that even a 
closer spacing of the plants than 4 inches may be highly desirable for 
maximum acre yields. They further suggest that the rows may be 
spaced closer together than the 3-foot spacing given in this experiment. 

The analyses of air-dry seeds for moisture and ether extractable 
materials show no significant differences between the seeds from the 
plants grown at the different spacings. . 

Studies <m tiie Composition of Bovine Blood. IL Season^ Vena* 
tions in tbe Leved of Magnesium in the Blood Plasma of Growing Dairy 
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Calves.— Duncan, C. W., Lightfoot, C. C, and Huffman, C F. — Journal 
Dairy Sci. 23 (2) : 125-134. 1940. [Journal Article No, 377 (n. s.) from 
the Michigan Agricultural Experiment Station.] The results of this 
study, based on the repeated determination of plasma magnesium in 
2,286 samples of blood from 107 calves, show the changes in concentra- 
tion of magnesium for the various calendar months and the marked 
seasonal drop that occurred during the transition from winter to sum- 
mer conditions Avhen the calves had to adjust themselves rapidly to 
new weather conditions. 

A number of environmental factors, such as temperature, sunshine, 
precipitation, barometric pressure and relative humidity, have been 
considered and linear correlations have been calculated to show some 
apparent relationships with plasma magnesium but none have been 
found wholly satisfactory in explaining why these alterations occur 
in the animal body. Lower plasma magnesium values were associated 
with those months during which there were more than eight hours of 
sunshine per day and when the mean and maximum temperatures were 
above 55° and 70° F., respectively. The changes in concentration 
cannot be ascribed to the effect of solar radiation because the mag- 
nesium values obtained from the young calves which did not have 
access to direct sunlight responded in the same manner as those which 
were turned out to pasture. 

The results of the study suggest a striking parallelism in the con- 
centration of magnesium to changes in season. Periods of high and 
periods of low concentration not attributable to age or to the inges- 
tion of food are definitely indicated. 

Tlie Influence of the Nitrogen Gxitent of the Diet on the Gilorie 
Etalances of Pre-school Children. — Hawks, J. E., Voorhees, J- M., Bray, 
M. M., and Dye, M.— Jour. Nutrition. 19 (1): 77-89. 1940. [Journal 
Article No. 381 (n. s.) from the Michigan Agricultural Experiment 
Station.] Two long-time balance experiments were conducted with 
pre-school children in which the amount of protein was varied from 
3 to 4 grams per kilogram of body weight. Period-to-period variations 
for excretory values remained constant on both diets while the absorp- 
tion, and retention figures varied with the intake values. Changing 
from the 3- to the 4-gram protein diet reduced the actual number, as 
well as the percentage, of the intake calories available for body needs, 
but at the same time it produced greater weight gains in the children. 

The Influence of Technic on the Compoeition Values of Identical 
Diets. — Hawks, J. E., Bray, M. M., Voorhees, J. M., Veley, B., Carl- 
son, C., and Dye, M. — Jour.. Am. Diet. Assoc. 16 (5) : 416-419. 1940. 
[Journal Article No. 382 fn, s.) from the Michigan Agricultural Experi- 
ment Station.] Earlier studies at the Michigan Station showed that 
the composition values of many diets containing identical foods might 
vary considerably from the average figure of all analyses. Even the 
values for analyses of duplicate diets weighed from the same food at 
the same time varied somewhat. P'rom a study of methods of reducing 
such differences it was concluded that (1) by purchase of staple foods 
in large enough quantities to Jast throughout an experiment, (2) by 
careful grinding and mixing of samples, (3) by use of torsion balances 
for quick weighing, the variations could be reduced to a limited extent, 
oh!y the major portion of the variations apparently being due to other 
factors. 
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InfliMnice of Feeds on Lecithin Content of Milk and Possible RdU- 
tiomhip of Lecithin Content to Susceptibility of Milk to Copper-Induced 
Oxidized Flavor.— Gould, I. A., Fox, W. K., and Trout, G. M. — Food 
Research. 5 (2) : 131-139. 1940. [Journal Article No. 3&3 (n. s.) from 
the Michigan Agricultural Experiment Station.] Milk obtained from 
cows on high-fat and low-fat ration, on corn and alfalfa, or on a bal- 
anced ration with or without pasture supplement did not vary appre- 
ciably in lecithin content. Eighty samples of milk secured from cows 
on a high-fat ration averaged 0.0474 dr 0.0009 per cent of lecithin in 
the milk and 0.9892 ±: 0.0311 per cent of lecithin on the fat basis. An 
equal number of samples from cows on a low-fat ration averaged 
0.0461 rh 0.0011 per cent of lecithin in the milk and 1.0184 dr 0.037 per 
cent of lecithin in the fat. The average lecithin content of 198 samples 
of milk was 0.0460 dr 0.0006 per cent, and 0.9930 dr 0.0209 per cent, when 
calculated on the basis of the fat in the milk. A high negative corre- 
lation existed between the percentage of fat in the milk and percentage 
of lecithin in the fat. However, no relationship was detected between 
the susceptibility of milk to copper-induced oxidized flavor and the 
lecithin content. 

Roughage Quality and Quantity in the Dairy Ration, a Review. — 

Huffman, C. F. — Jour. Dairy Sci. 21 : 883-980. 1939. [Journal Article 
No. 384 (n. s.) from the Michigan Agricultural Experiment Station.] 
The nutritive value of roughages for dairy cattle depends upon the 
amount of dry matter consumed, the chemical composition and the 
coefficient of digestibility of the dry matter. I 

Dry matter consumption is affected by factors inherent in the animal 
and those inherent in the ration and environment. There is a wide 
variation in dry matter consumption of cows on the same roughage. 
The palatability of roughages is not a relia])le criterion to use in esti- 
mating the amount which cows will consume. I'he trend toward the 
use of properly managed pasture and hays and silage made from 
grasses and legumes cut at an earlier stage of maturity has resulted 
in an increase in roughage consumption per 100 pounds of body weight. 
Most cows will consume about three pounds of hay equivalent per 100 
pounds of body weight, which is a 50 per cent increase in roughage 
consumption over the old “thumb'* rule for roughage feeding. 

Chemical composition has been shown to vary with the stage of 
maturity, soil conditions and climate. Young plants are characterized 
by their high protein content, low cellulose and lignin content and a 
high digestibility of their dry matter. The decreased digestibility of 
the dry matter with increasing maturity is believed to be associated 
in some way with lignification, although the total amount of lignin 
does not appear to be the determining factor. The greater use of 
properly managed pasture before the coefficient of digestibility drops 
makes the use of this class of roughage profitable. The data indicate 
that highly digestible roughage exerts a productive energy value about 
equal to that of concentrates on the dry basis. 

The use of non-lignified grasses and legumes for winter feeding is 
very limited. This is due to low yields and the difficulty encountered 
in the field curing of such roughages. Fertilization to increase the yield 
of roughage and its conservation in the silo after wilting make pos- 
sible the use of highly nutritious roughage throughout the year. 
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The nutritive value of hays cut at the usual stage of maturity de- 
pends upon the nutrients conserved during the curing process* Loss of 
nutrients during the field curing of hay is high during good hay mak- 
ing weather and very large during adverse curing weather. Better 
methods of conserving roughages are needed because poor hay-making 
weather prevails in many dairy sections. The cost of artificial dehydra- 
tion of hays appears somewhat high at the present time. 

Recent experiments indicate that grasses and legumes may be con- 
served economically in the silo with a loss of only about 10 per cent 
of the dry matter. In several experiments, however, the loss of dry 
matter in roughage conserved as silage was high. Most investigations 
indicate that the addition of from one to three per cent of molasses is 
advisable in the making of grass and legume silage. Inorganic acids 
may also be used to preserve these crops in the silo but molasses has 
the additional advantage of preserving the crop and contributing to 
the nutrition of the animal. Of the inorganic acids, phosphoric acid 
appears to have a slight advantage in silage making. It is easy to apply 
and it may contribute to the phosphorus requirement of the animal 
and to the fertility of the soil. Several investigators have reported 
that grasses and legumes make excellent silage without any treatment, 
provided the ensiled material has a moisture content of about 70 per 
cent and the trapped air is expelled by fine cutting. 

Many of the silage investigations, however, have been conducted 
either in small containers or in very large silos. In both instances the 
results may not represent conditions in the average farm silo of about 
50- to 100-ton capacity. In large silos the increased pressure may affect 
the moisture and carotene content of the silage as well as influence 
the capacity of the silo. There is very little difference in the dry 
matter capacity of the average silo for corn, grass or legume silage 
when the moisture and fineness of cut are about the same, but in large 
silos more dry matter can be stored as grass or legume silage. 

Roughage protein appears to be well-balanced from the standpoint 
of the essential amino acids necessary for growth and milk production. 
The possibility of protein synthesis in the rumen by the rumen flora 
has been indicated. 

Although grasses and legumes are probably very low in true fat. 
the results obtained with alfalfa alone suggest that when a liberal 
roughage program is followed there is little likelihood of encountering 
a fat deficiency. The possibility of a fat deficiency or of some factors 
closely associated with fat should, however, be considered. 

The conservation of soluble carbohydrates in roughage is of prac- 
tical importance because unfevorable weather conditions result in their 
loss in hay making. They may be of importance in maintaining the 
health of cattle during the barn feeding period. Ketosis has been 
shown to occur in cows fed rations low in soluble carbohydrates. This 
is explained on the basis of the new theory of rumen digestion which 
postulates the conversion of foods which stagnate in the rumen to 
fatty acids by bacteria. The soluble carbohydrates have a greater chance 
of escaping bacterial action. 

Grasses and legumes are excellent sources of carotene when used 
as pasture, but when used as hay a large amount of the carotene is 
loj^t in field cujring and during storage. The amount present in field- 
cured hay is sufficient to meet the physiological needs of cattle for 
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growth and reproduction when roughage is fed liberally. The con- 
servation of carotene in roughages is of importance in the production 
of milk high in vitamin A. Several investigators have reported the 
preservation of large amounts of carotene in grass and legume silage 
by the use of either molasses or inorganic acids. The results obtained 
by the United States Department of Agriculture, Bureau of Dairy In- 
dustry, indicate that a preservative is not always needed for the preser- 
vation of carotene in grass and legume silages. 

When green material is placed in the silo the resultant silage is 
low in vitamin D inasmuch as this vitamin is formed in the cured plant 
material during solar radiation. The feeding of four or five pounds 
of sun-cured roughage per cow daily will meet physiological needs 
of the animal for this vitamin during the winter months. Grasses ap- 
pear to be good sources of vitamin E but whether or not cattle require 
this factor has not been ascertained. There is no evidence to indicate 
that the other vitamins in roughage are required in the ration of cattle. 

Roughages are usually good sources of calcium and cattle have 
been shown to utilize about 50 per cent of the calcium in the ration 
when the supply of this element is rather low. There appears to be 
very little likelihood of a calcium deficiency occurring among cattle 
when they are allowed plenty of roughage. 

Phosphorus is the mineral element which is most likely to be de- 
ficient in the ration of cattle when they are fed a roughage ration, 
because the phosphorus content of most roughage is low. The phos- 
phorus content of roughage, under certain conditions, may be increased 
by phosphate fertilization but numerous instances have been recorded 
to show that the ordinary application of phosphate fertilizers to the 
soil did not influence the phosphorus content of the plant. Soil type 
and the moisture conditions are frequently the determining factors 
which influence the phosphorus content of the plant. In sections where 
the roughage is low in this element the addition of a phosphorus 
supplement to the ration of milking cows is indicated. 

Roughages grown on soils containing iodine are good sources of 
this element but on those farms where “big neck'’ or goitre occur 
among newborn calves an iodine supplement should be supplied. 

All of the other mineral elements required by cattle have been 
shown to be adequately supplied by roughage, with the possible ex- 
ception of a few localities where iron, copper or cobalt are needed as 
supplements. 

The high production of dairy cow^s on roughage alone, as reported 
by several investigators, is of great practical importance and also of 
scientific interest. In these studies cows fed alfalfa alone appeared to 
make exceedingly good use of the total digestible nutrients for main- 
tenance and milk production. Kellner, Armsby and Fraps have dis- 
counted the digestible nutrients in roughage according to its crude 
fiber content in arriving at ‘'starch values,” “net energy values,*’ and 
“productive energy values.” Apparently the low productive energy 
value of the digestible nutrients in the roughage studied by many 
workers has been due to some factor other than the crude fiber con- 
tent. Alfalfa hay as the sole ration in several experiments, however, 
did not give results comparable to its total digestible nutrient content. 
In view of the variations in the productive energy values of alfalfa 
hay which has been reported in the literature, a grain supplement should 
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probably be fed to cows in medium and high milk production. Rules 
have been suggested for feeding grain with roughage of good quality. 

Vitamin Content of Eight Varieties of Beans Grown in Two 
Localities in Michigan. — Kelly, E., Dietrich, K. S., and Porter, T. — 
Food Research 5 (3) : 253-262. 1940. f Journal Article No. 386 (n. s.) 
from the Michigan Agricultural Experiment Station.] The vitamin 

content of eight types of Michigan-grown beans (Phaseolus vulgaris) 
was determined by the rat-growth metliod; 642 animals were used. 
Estimations of the vitamin content of the different varieties of 
beans w^re made both from a curve of response of control animals to 
crystalline thiamin, and to the International Absorption Product. The 
values ranged from 1-3 L U. per gram of dry, raw bean. The vitamin 
estimations were not identical for a given type of bean from both 
curves, but were of the same order of magnitude and gave the same 
comparative ratings for the different varieties. 

The Relationship Between Leaf Area and Yield of the Field Bean 
with a Statistical Study of Methods for Determining Leaf Area. — 

Davis, J. F. — Jour. Amer. Soc. Agron. 32 (5) : 323-329. 1940. [Journal 
Article No. 390 (n. s.) from Michigan Agricultural Experiment Station.] 
Data obtained from length and width measurements of field bean leaf- 
lets show that the total leaf area obtained by multiplying the length 
and wu'dth of the center leaflets by a factor obtained from planimeter 
measurements will give a reliable estimate of the leaf area of the 
bean plant. Leaf area can be taken by this method without removing 
the leaves since the only measurements necessary are the length and 
width of the center leaflet. 

Planimeter measurements of 36 leaves arc sufficient to arrive at a 
suitable factor. 

Plants from plats receiving fertilizer had a greater average leaf 
area than plants from untreated plats but this difference was not 
significant. Similarly, the yields of plants from plats receiving fertilizer 
were greater than those from untreated plats but again significant 
differences were not found. These data point out that the inherent 
variability betw^een individual plants necessitates using a number of 
plants sufficiently large to overcome this variability before a definite 
conclusion can be reached. 

The Changing School Population and Its Implications. — Thaden, 
J. F.~Mich. Acad. Sci. 25 : 629-640. 1940. [Journal Article No. 391 
(n. s.) from the Michigan Agricultural Experiment Station.] A rapid 
change in the character of .the school population is taking place — a 
decrease in the elementary grades and an increase in the grades of the 
secondary school. In Michigan, enrollment in the elementary divisions 
dropped from 838,790 in 1930 to 691,544 in 1938, a decrease of 17.6 per* 
cent. This is primarily the result of a falling off in the number of 
births, and to a lesser extent restricted immigration. The school is one 
of the first institutions to be affected by a declining number of births 
and by a slowing down of population growth and consequently it is 
a-Pior^g the fir.st to face adjustments. Despite the rapidly growing 
j^oportion of youth of high school and college age attending school, 
isairollment in the high school can be expected to decrease in about 
four or five years and that in college within ten years. 
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Among the readjustments that declining school population is likely 
to encourage arc : a five-year high school and a five-year college ; more 
adult education and a growing proportion of teachers hired to devote 
part of their time to classes for adults and out-of-school youth ; extend- 
ing the span of compulsory school attendance, especially a lowering 
of minimum age restriction so as to make kindergarten and nursery 
school possible for more children ; revision of the curricula of teacher 
training institutions by preparing instructors of adults as well as youth ; 
and increasing competition between superintendents of graded schools 
for pupils in the outlying rural districts. 

Palatability and Color of Potatoes Bought on a Retail Market.-— 

Griswold, R. M. — Food Research. 5 : 281-290. (1940). [Journal Article 
No. 392 (n. s.) from the Michigan Agricultural Experiment Station.] 
One hundred and fifty samples of “old’' potatoes from three states 
were boiled, baked, scored by judges, and tested objectively for color. 
Mealiness shows highly significant positive correlations with other 
desirable palatability factors. The correlations between boiled and 
baked potato scores are positive and highly significant both for meali- 
ness and judges’ rating of general quality. Palatability increased with 
price and declined with storage from February to May. The color data 
correlate significantly with judges’ scores for palatability, showing that 
a comparatively white potato will probably be scored higher by a group 
of judges than a darker potato. 

Ascorbic Acid and Oxidized Flavor in Milk. II. The Effect of Various 
Heat Treatments of Milk upon the Stability of Ascorbic Acid and Upon 
the Development of the Oxidized Flavor.— Gjessing, Erland C., and 
Trout, G. M.— Jour. Dairy Sci. 23 (5) : 373-384. 1940. [Journal Article 
No. 397 (n. s.) from the Michigan Agricultural Experiment Station.] 
Ascorbic acid was found to be relatively unstable in milk processed 
at 63® C. for 30 minutes when 0.13 mg. of copper per liter was added 
following pasteurization. Such milk was very prone to the develop- 
ment of the oxidized flavor upon three days storage. The ascorbic 
acid of some cow’s milk seemed to exhibit a natural stability lacking 
in other samples. The rapid disappearance of the reduced ascorbic 
acid was not always an assurance that oxidized flavor would develop, 
for some samples lost their ascorbic acid on three days’ storage with- 
out developing an oxidized flavor. The ascorbic acid exhibited a marked 
stability with no development of oxidized flavor when the milk was 
heated to 75° C. and held 30 minutes. 

Flash pasteurization at temperatures ranging from 60-97° C. for 
IS seconds had varying effects upon the stability of ascorbic acid. The 
critical flash exposure minima for ascorbic acid stability was between 
75 and 85° C. 

When mixed milk with and without copper was heated to 65, 70, 
75, 80, 85, or 90° C. for 10 minutes the exposure at 80° C. had the 
greatest effect on stabilizing ascorbic acid and preventing oxidized 
flavor. When milk was exposed at 65° or 70° C. for 10 minutes the 
addition of copper after heating caused a more intense oxidized flavor 
than when copper was added before heating. 

The Gurotene Content of Sevwal Herbages During the Growing 

SeasoPt— Snyder, W. W., and Moore, L. A. — Jour. Dairy Sci. 23 (5) : 
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363-37L 1940. [Journal Article No. 398 (n. s.) from the Michigan Agri- 
cultural Experiment Station.] Variations in the carotene content of 
seven herbages including alfalfa, brome grass, corn leaves, the oat 
plant, the soybean plant, Sudan grass, and sweet clover, were studied 
during their growing season. Their carotene content is much greater 
during the earlier stages of growth than after they reach the stage of 
maturity at which they are usually harvested. Carotene content, when 
calculated in terms of niicrograms per gram of dry matter, shows a 
rather progressive decrease as the plants mature except where affected 
by factors governing the rate of growth. In making hay or silage, in 
order to obtain the greatest carotene content the plants should be cut 
at an early stage of maturity. 

Metallic Salts and Alkaloids in Agriculture. — Hutson, R. — Third An- 
nual Symposium, Northwestern University, pp. 89-96. 1939. [Journal 
Article No. 399 (n. s.) from the Michigan Agricultural Experiment Sta- 
tion.] A resume of the extent to which metallic salts and alkaloids are 
used in agriculture, citing statistics as to the growth in the use of 
arsenicals on all kinds of crops in the last 20 years. Statistics on annual 
consumption of insecticides and the probable effect upon the market 
for arsenicals of the introduction of plant insecticides such as pyre- 
thrum, nicotine, derris, and cube arc cited. A list of 36 metallic salts 
and alkaloids, other than those used in large quantities, is included to 
indicate the constantly growing uses of poisonous materials for insect 
control. There is also included an evaluation of crop rotation, cultural 
methods, resistant varieties, and growth stage on the sale of insecticides. 

Influence of Homogenization Temperatures Upon Lipolysis in Raw 
Milk.— Gould, 1. A.— Ind. and Eng. Cheni. 32: 876-877. 1940. [ Journal 
Article No. 400 (n. s.) from the Michigan Agricultural lixperiment 
Station.] Raw milk was heated to 70°, 105°, 115°, 125°, 135°, and 
145° F. and immediately homogenized at 1500 pounds pressure. A por- 
tion of each lot of milk was then pasteurized at 145-150° F, for 30 
minutes, whereas a second portion was stored at 35-40° F. for 72 hours 
before pasteurizing. The purified fat secured from the milk was titrated 
for free fatty acids. The results showed maximum fat splitting to 
occur at the 105° F. temperature, with the samples processed at 115° 
and 125° F. showing only slightly less lipolysis. Considerable lipolysis 
occurred in the milk processed at 135° F., whereas a slight amount 
was observed in the 70° F. and 145° F. samples. The results for the 
0-hour and 72-hour periods showed similar trends. 

Further Observations on the Pollination of the Highbush Blue- 
berry. — Merrill, T. A., and Johnston, S. — Proc. Amcr. Soc. Hort. Sci. 
37: 617-619. 1939 (1940). [Journal Article No. 401 (n. s.) from the 
Michigan Agricultural Experiment Station.] Four varieties of high- 
bush blueberries — Stanley. Jersey, Concord, and June — were self-pol- 
linated by hand. Three different methods of pollination were employed. 
Results indicate each variety to be self-fruitful under Michigan con- 
ditions. Berries obtained from selfing were normal in size and ripen- 
ing season. 

Land-ownership Patterns in Relation to Land Types in Dickinson 
County, Michigan.— Schneider, I. F. — Papers of the Mich. Acad, of 
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Sci. 2S: 437-442. 1939 (1940). [Journal Article No. 403 (n. s.) from the 
Michigan Agricultural Experiment Station.] A survey of Dickinson 
County, Michigan, revealed that a marked change in the types of land 
ownership had taken place between the years 1916 and 1937. The acre- 
ages held by public agencies, cities, and villages, and agricultural owner- 
ship groups had increased at the expense of non-agricultural holdings. 
A decrease in acreage look place in the non-agricultural ownership 
and occurred mostly in the holdings of 5,000 acres or more owned by 
timber, mining, and speculative companies. Much of the acreage which 
reverted to state ownership was classified as poor soil, but it was noted 
that timber and mining companies ceased paying taxes in the better 
soil areas' when their original intent in ownership had been fulfilled. 
It was further noted that the non-agricultural lands of the county 
were rapidly passing from private to public ownership. It is expected 
that some of this acreage will be converted to agricultural use in the 
future ; but, if the present trend continues, it is reasonable to assume 
that more than 75 i)er cent of Dickinson County will have passed into 
state ownership and administration within the next 20 years. Acreages 
and the percentages of Dickinson County in each type of land owner- 
ship in 1916 and 1937 are given. Another table shows the acreage of 
the county classified by types of land ownership and ])y the percentage 
of change I)etwcen 1916 and 1937. 

Studies on the Bovine Electrocardiogram. I. Electrocardiographic 
Changes in Calves on Low Potassium Rations. — Sykes, J. K. and Al- 

fredson, B, V. — Proc. Soc. Exp. Biol, and Med. 43: 575-579. 1940. 
[Journal Article No. 406 (n. s.) from the Michigan Agricultural Ex- 
periment Station.] In a cooperative study in which the Departments 
of Physiology and Dairy ITusl)aiulry and Experimental Station Chem- 
istry cooperated, it was found that calves maintained on rations con- 
taining 0.10 to 0.12% potassium developed marked abnormalities in 
their electrocardiograms. The outstanding change was a pronounced 
increase in the duration of the QRS interval to approximately twice 
that of the controls or of normal cattle. The changes in interval were 
accompanied by equally pronounced alterations in the contour and 
voltage of QRS. These abnormalities persisted even after the blood 
potassium level was raised to normal by increasing the potassium of 
the ration. 

Stallion Semen Studies at Michigan State College. — Davis, K. and 
Cole, C. L. — Proc. Am. Soc. An. Prod. 32: 81-85. 1939. [Journal Article 
No. 408 (n. s.) from the Michigan Agricultural Experiment Station.] 
Chemical and physical studies have been made of stallion semen working 
towards the long term preservation of spermatozoa for artificial in- 
semination. Semen samples have been collected by means of a dummy 
horse. Principal observation of the semen from repeated collections 
using one stallion has l)een the extreme variation in quality and quan- 
tity of the ejaculate. The quantity of sperm may vary from a few 
hundred spermatozoa to several billion during the period of several 
weeks. Frequency of collection was not the deciding factor as to 
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quantity of ejaculate. Variation in quality was indicated by the fact 
that some constituents of the semen were entirely absent at some times 
and at others made up a large part of the collection. The effect *of 
temperature is particularly noted in the pH determinations on stored 
and fresh samples of semen. All indications point to a metabolism in 
sperm cells differing from the usual type described in muscle cells. 

Development of Molds on Cold Storage Eggs. 1. Isolation and Iden- 
tification of Molds Found on Cold Storage Eggs and Their Containers.^— 

Mallmann, W. L., and Michael, C. E. — U. S. Egg and Poultry Magazine 
48 : 34-35. 1940. [Journal Article No. 409 (n. s.) from the Michigan 
Agricultural Experiment Station.] Molds were isolated from moldy 
eggs, moldy fillers and flats, and moldy cases obtained from cold stor- 
age houses. Eight hundred and fifty isolations were made, most of 
which were Pcnicillia. The same organisms were found on the fillers 
and flats as were found on the cases. The only organisms found within 
the egg were Penicillin^ with the single exception of a species of Hormo^ 
dendren. No one species of Penicillia could be incriminated as a causa- 
tive agent. 

The Effect of Several Spray Materials on^the Size, Color and Per 
Cent Solids, of the Fruit of the Montmorency Cherry. — Rasmussen, 
E. J.— Am. Soc. Hort. Sci. Proc. 37 : 367-370. 1939 (1940). [Journal 
Article No. 411 (n. s.) from the Michigan Agricultural Experiment 
Station.] Spray materials were found to influence the size, color and 
amount of solids in the Montmorency cherry. Trees sprayed with con- 
centrations of bordeaux 4-6-100 and stronger produced cherries darker 
in color, smaller in size and higher in total solids than trees sprayed 
with lime-sulphur. Trees sprayed with weak concentrations of bor- 
deaux and with proprietary copper materials produced cherries some- 
what darker in color, higher in total solids and similar in size to fruit 
grown on trees sprayed with lime-sulphur. 

Twig Growth in Mutants of Mcmtmorency Cherry. — Crist, J. W. — 
Proc. Amer. Soc. Hort. Sci. 37 : 245-249. 1939. (1940). [Journal Article 
No. 413 (n. s.) from the Michigan Agricultural Experiment Station.] 
This article consists in a biometrical analysis of the basic type and rate 
of vegetative growth in barren Montmorency mutants as compared 
with this phenomenon in normal, fruit-bearing limbs and trees of the 
same variety. The result is such as to indicate fundamental sameness 
in the law and type of this* growth, but an hereditary difference with 
respect to rates. The specific rate constant for the mutant form appears 
to be lower. This, coupled with a relative deficiency in rate of carbon 
assimilation (formerly demonstrated), permits a physiological explana- 
tion, in part at least, of their failure to form fruit buds and their 
perpetual barrefiness. 

The Effect .of Certain Fungicides on the Photosynthetic Activity 
of Sour Cherry Leaves.^Murphy, L. M. — Proc. Amer. Soc. Hort. Sci. 
37 : 375-378. 1939 (1940). [Journal Article No. 415 (n. s.) from the 
Michigan Agricultural Experiment Station.] Several recently intro- 
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duced, proprietary copper compounds for the control of cherry leaf 
spot have met with gcnefal success in several of the northern states. 
However, the value of these compounds depends not only on disease 
control but also on their physiological effects on the sprayed trees. A 
study was made to determine their effect on the photosynthetic be- 
havior of sprayed cherry trees, employing dry weight increment method 
for measuring the photosynthate produced. The data indicate that from 
the standpoint of influence on photosynthetic efficiency, Cupro K is 
superior to Coposil, 6-8-100 bordeaux, and lime-sulphur as a spray for 
sour cherries. 

Thimiing the Apple Crop by Spray at Blooming: a Preliminary 
Report.— Gardner, V. R., Merrill. T. A., and Petering, H. G. — Am. Soc. 
Hort. Sci. Proc. 37 : 147-149. 1939 (1940). [Journal Article No. 416 
(n. s.) from the Michigan Agricultural Experiment Station.] Tests were 
made in the spring of 1939 with different concentrations of a large 
number of spray materials to determine their effectiveness as blossom- 
killing agents when applied at the full-bloom stage. The most effective 
killing agent tried was di-nit ro-cyclo-hexyl-phenol (Dow Dormant). At 
concentrations as low as 0.1 per cent some flowers of Duchess apples 
were killed with no apparent injury to foliage. At concentrations of 
1 per cent nearly all flowers were killed, with considerable accompany- 
ing foliage injury. At concentrations of 0.25-0.50 per cent, large per- 
centages of the flowers were killed, accompanied by some but not 
serious foliage injury. Addition of some wetting agent such as San- 
toiners or Aerosol so as to provide a concentration of 0.1 per cent 
increased considerably the effectiveness of the s])ray. Similarly the 
addition of Dowax to provide concentrations of 1 to 8 up to 1 to 24 
increased the effectiveness of the spray. 

Development of Molds on Cold Storage Eggs. II. Prevention of 
Growth. — Mallmann, W. L., and Michael, C. E. — U. S. Egg and Poul- 
try Magazine 46 : 98-101. 1940. [Journal Article No. 418 (n. s.) from 
the Michigan Agricultural Experiment Station.] Sodium penta-chloro- 
phenate in concentration of 0.4 per cent, when impregnated into fillers 
and flats, prevented the growth of molds not only on the fillers and 
flats but also on the eggs stored in treated fillers and flats. Molds were 
prevented from growing in relative humidities of 95-98 per cent at a 
temperature of 34° F. 

Studies on the Bovine Electrocardiogram. II. Bundle Branch 
Block . — ^Alfred.son, B. V., and Sykes, J. F. — Proc. Soc. l^xp. Biol, and 
Med. 43 : 580-584. 1940. [Journal Article No. 423 (n. s.) from the Mich- 
igan Agricultural Experiment Station.) In this study the electro- 
cardiographic effects produced by cutting the branches of the His- 
bundle in calves and in dogs were determined. Section of the bundle 
branches in calves produced only minor changes in duration of QRS 
while similar procedures carried out on dogs resulted in a definite in- 
crease in the QRS interval. The form of QRS after section of the 
right bundle branch in calves w^as scarcely distinguishable from the 
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control curves. The QRS curves obtained after section of the left 
bundle w^ere variable but were distinctly different from the controls. 
Bundle branch block of either left or right branch in dogs produced 
curves markedly different from those of the controls. It was apparent 
that section of the branches of the His-bundle in calves did not produce 
the marked changes noted when similar procedures were carried out 
on dogs. 

It was concluded that the distribution of the Purkinje system is 
not similar in the calf and the dog heart and that this dissimilarity 
accounts for the fact that bundle branch block produces less pro- 
nounced changes in calves than in dogs. 
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NATURE OF PUBLICATIONS 

Four series of publications are issued by the Michigan Agricultural Experiment 
Station — Circular, Special, Technical, Quarterly — and the Extension Division issues 
an Extension series, and also a series designed especially for Boys’ and Girls’ 4-H 
Club members. The Extension (E) bulletins and the Circular (C) bulletins are 
popularly written articles of information on the subjects indicated. Their subject 
matter is based on the results of investigations at the Experiment Station and on 
other sources of information. The Special (S) bulletins report on specific investiga- 
tions conducted by the Michigan Station. They are written in popular style so as 
to be of use to farmers and others interested in the subjects in question. The 
Technical (T) bulletins likewise report on specific investigations of the Michigan 
Station but deal with subjects that from their very nature must be described in 
more or less technical language. They are printed in small editions and are in- 
tended especially for libraries, investigators, teachers, extension men, county agri- 
cultural agents and other specialists who may have use for them. The Quarterly 
bulletins contain timely articles of information for farmers, based largely on the 
work of the Agricultural Experiment Station. 

A mailing list is maintained to whom the Quarterly bulletins are regularly sent. 
They are free to residents of Michigan. A charge of 25^ per year is made to those 
outside the slate. Remittance may be made in stamps or coin. Bulletins of the other 
series are sent only upon specific request, except to a small list consisting of 
libraries, experiment stations, extension workers, county agricultural agents, and 
newspapers. 

Individual copies of publications, with the exception of those listed vrith a stated 
charge, are sent free upon request so long as the supply lasts. Failure to send a 
bulletin requested means that the publication has gone out of print since this list 
was issued. Because of the cost and the size of the editions printed, however, requests 
should he limited to those bulletins actually needed — not to exceed one copy each of 
10 DIFFERENT BULLETINS. When more than 10 different bulletins, or when more 
than one copy of a bulletin, are desired, a charge is made for each additional bulletin or 
copy. This charge is made according to the cost of publication and may be found at the 
end of the title of each bulletin listed. 

MICHIGAN college and school libraries — Bulletins are not printed in editions 
large enough to be supplied to schools for text book purposes, but libraries of 
colleges and public schools in Michigan will be supplied with copies not to exceed 
six of each requested bulletin for class reference. 

Please request by letter or postal card giving series and number, for example : 

C164 E185 S302 

E154 S206 

Address application for bulletins to Agricultural Experiment Station, East Lansing, 
Michigan. Write your name and address plainly* 
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BULLETINS FOR GENERAL DISTRIBUTION 

♦Bulletins listed with a star (*) preceding the number are recent publications. 


Single Copies Free 

AGRICULTURAL ECONOMICS AND FARM 
MANAGEMENT 
(IncludiiMT Marketing) 

C169 Marketing Michigan Vegetable Crops (5^) 
S171 Farmers’ Cooperative Buying and Sell- 
ing Organizations in Michigan (15^) 
S185 Roadside Marketing in Michigan (5^) 

S 189 The Marketing of Michigan Milk (5^) 
S206 Types of Farming in Michigan (15<*) 
S209 Consumers* Demand for Apples (10^1 
S215 Successful Farm Practices in the Upper 
Peninsula (10^) 

S217 Marketing Michigan Beans (15^) 

S227 Motor Truck Marketing of Michigan 
Fruits and Vegetables (S^) 

S232 The Michigan Pear Industry, Its Status 
and Trends (5<J) 

S235 Motor Truck Marketing of Michigan 
Livestock (5<f) 

S237 Trends in Cherry Production (5^) 

5241 A Farm Management Study of Crop 

Production Practices (lOcf) 

5242 Grape Production Costs and Returns in 

Southwestern Michigan (3d) 

5254 Organization of Farms in Southeastern 

Michigan (lOd) 

5255 Sheep Investigations and Management 

Practices in the Upper Peninsula (3d) 
S258 Production and Price Trends in the 
Pitted Red Cherry Industry (5d) 

5263 The Production -Con sumption Balance of 

Agricultural Products in Michigan: 
Part I Fruits and Vegetables (lOd) 

5264 Farm Tax Delinquency in Michigan from 

1928-1932 (lOd) 

S267 An Economic Study of the Potato Enter- 
prise in Michigan (5d) 

S 268 Public Produce Markets of Michigan (ISO 

5269 The Production -Con sumption Balance of 

Agricultural Products in Michigan: 
Part II Livestock and Animal Products 
(S(f) 

5270 The Economics of Bean Production in 

Michigan (5(J) 

S278 The Production-Consumption Balance of 
Agricultural Products in Michigan; 
Part III Field Crops (50 
S284 Economic Aspects of Lamb Feeding in 
Michigan (3^) 

S 286 Cost of Apple Production in Berrien 
County, Michigan, in 1936 (50 
S288 Marketing Potatoes in Michigan (lOO 
S291 A Decade of Michigan Cooperative Ele- 
vators (ISO 

S294 Profitable Poultry Management (lOO 
S297 Profitable Dairy Management (lOO 
S3(X) The Kalamazoo Milk Market (50 
S301 Michigan Tax Trends (150 
E189 This Business of Farming in Michigan. 
1936 (30 


AGRICULTURAL ENGINEERING 
(Building, Farm Equlimient) 

C62 The Simplex Lime Spreader (2^) 

C126 Essentials of a Mulch Paper Laying 
Machine (30 


C167 Controlling Rats and House Mice (5(1) 
*C172 Floor Finishes 

S 198 Combine Harvester Threshers in Michigan 

( 3 ^) 

E20 Hotbeds and Coldframcs (3(1) 

E69 A Simple Electric Water System (30 
E87 Silo Filling with Five Horse Power Elec- 
tric Motor (30 

E88 Grinding Gram with Electric Power (3^) 
ElOO Arrangement of Bam Floor Plana— Gen- 
eral Purpose Barn— Stock Face In (3^) 
ElOl Standard Dimensions Used In Laying 
Out Barn Plans (30 

E102 Arrangement of Barn Floor Plans— Dairy 
Barn Plan— Stock Face Out (3^) 

E103 Portable Hog Cots (3^) 

E118 Michigan Septic Tank and Tile Sewage 
Disposal System (3^) 

E139 Grinding and Elevating Grain with One- 
Half Horse Power Motor (3^) 

E130 Small Sash House for Growing Vege- 
table Plants (30 

E134 Common Binder Head and Knotter Head 
Troubles (3<‘) 

E141 Temporary Silos for Michigan (30 
E142 Household Closets and Storage Spaces 
(50 

E143 Care of the Sewing Machine (30 
E1S3 Care and Repair of the Mowing Machine 
(3(‘) 

E171 The Hydraulic Ram (30 
E185 Convenient Kitchens (6^) 

El 88 The Trench Silo (3^) 

E206 The Farm Milk House (30 

ALFALFA (See Crops) 

BEANS (See Crops) 

BUTCHERING (See Animal Husbandry) 

ANIMAL HUSBANDRY 

(Feeding, Breeding, Diseases, Care of Livestock) 

C65 Alfalfa for Horses (2(f) 

C95 Feeding Minerals to Dairy Cattle 
C129 Result** for a Long Time Mineral Feed- 
ing Experiment with Dairy Cattle (2^) 

C147 Fitting and Showing Dairy Cattle (50 
S200 Hogging Off Corn (3^) 

5233 Experimental Studies in Feeding Fatten- 
ing Lambs (3^) 

S253 Liberal vs. Limited Rations for Draft 
Colts in Michigan (30 

S255 Sheep Investigations and Management 
Practices in the Upper Peninsula (3^) 
S280 Fattening Beef Calves (50 
S293 Methods of Preparing the Com Crop for 
Yearling Steers (30 

*S303 Self •feeding vs. Hand-feeding Fattening 
Lambe and Rations for Self-feodfaig 
Lambs 

E94 Better Bulls Increase Dairy Profits (3^) 
E103 Portable Hog Cots (30 
£105 Raising Dairy Calves (3^) 

E128 The Mare and Foal 
E151 The Home Meat Supply (Butchering and 
Canning) (7^) 

E167 StaUion Management 
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Singh Cophs Frtt 

E197 Guides for Horse Buyers (One copy free 
to Michigan residents; 10 cents per 
copy to non-residents.) 

*E207 Artificial Insendnation (3^) 

ANIMAL PATHOLOGY 

£110 Bang's Disease (3^) 

£165 Mastitis (3^) 

£174 Controlling Horse Patasites (3<}) 

£201 Sleeping Sickness (of horses; (3C) 

CROPS 

€145 Field Peas for the Upper Peninsula of 
Michigan {2^) 

0148 Culture and Use of Popcorn (3^*) 

C154 Alfalfa in Michigan (15^> 

C159 A Mixture of Alfalfa and Smooth Brome 
Grass for Pasture Q4) 

C161 Soy Bean Production in Michigan (3^) 
Cl63 Annual Cover Crops for Michigan 
Orchards (2^) 

C168 Production of Root Crops for Forage in 
Michigan (^4) 

*C173 Silage from Hay Crops (2^) 

S 106 Sugar Beet Growing in Michigan 04) 

S 109 Crop Varieties for Michigan 04) 

S 130 The Clovers and Clover Seed Production 
in Michigan (3^) 

5 150 Emergency Hay and Pasture Crops (2^) 

5 151 Buckwheat in Michigan (2^) 

S 156 Investigations with Strains of Beans (24) 
S197 Oat Tests at the Michigan Experiment 
Station (24) 

S213 Oat Varieties and Disease's in Upper 
Peninsula (34) 

S223 Bald Rock Wheat (3(1) 

S 234 Spraying and Dusting Potatoes in 
Michigan (3^) 

S245 Tests Show Better Ways to Grow Mich- 
igan Potatoes (3^) 

S256 Crop Mixture Trials in Michigan (24) 
S271 The Katahdin Potato in Michigan (3<f) 
S276 Field Stacking for Michigan Beans (34) 
S292 Alfalfa Management (34) 

S295 The Michelite Bean (34) 

S299 Soil Management for Potatoes ($4) 

£23 More Alfalfa for Michigan (34) 

£44 Coming Through with Rye (34) 

£49 Better Potatoes for Michigan (3<f) 

£67 Producing Sugar Beets (34) 

£73 Barley, Cull Beans and Potatoes as 
Feed for Dairy Cattle (3<‘) 

£116 Producing Beans in Michigan (3<) 

£123 Muck Soil Management for Onion Pro- 
duction (3^) 

£127 Chicory, Its Culture and Uses (3(?) 

£139 Replacement Crops for Michigan's Con- 
tracted Acres (34) 

E177 Oat Culture in Michigan (.W) 

£181 Potato Protection for Small Acreages 
(34) 

£187 Winter Wheat Culture in Michig.'in (34) 
£195 Hybrid Corn and Its Place in Michigan 
( 3 ^) 

£202 Sweet Clover (3^) 

*E214 Harveating Better Barley (3#) 

(For Control of Diseases of Ctops, 
see Plant Diseases) 


DAIRY 

C9S Feeding Minerals to Dairy Cattle (34) 
C97 Cottage Cheese (3^) 

C129 Results of a Long Time Mineral Feeding 
Experiment with Dairy Cattle (24) 

C147 Fitting and Showing Dairy Cattle (S(f) 
C151 Methods and Problems of Farm Butter 
Making (3<f) 

S201 The Influence of Sugar and Butterfat on 
Quality of Ice Cream (3^) 

S262 The Use of Cleaners in the Dairy Plant 
(34) 

S272 The Disposal of Wastes from Milk Prchl 
nets Plants (3^) 

S297 Profitable Dairy Management (10(*) 

S300 The Kalamazoo Milk Market (5^) 

£2 The Babcock Test (34) 

£94 Better Bulls Increase Dairy Profits (34) 
£95 Why Cream Tests Vary (3<f) 

£96 Why Milk Tests Vary (34) 

£105 Raising Dairy Calves (3(‘) 

£110 Bang's Disease (34) 

£140 Milk~The Ideal Food (3^*) 

£165 Mastitis (34) 

£206 The Farm Milk House (3^) 

ENTOMOLOGY (Insects and Their Control) 

ClOl Cockroaches, Silverfish and Book- lice (2<) 
C104 Clothes- Moths and Carpet Beetles (3^) 
C107 The Mexic-n Bean Beetle (24) 

C132 June Beetles or White Grubs in Michi- 
gan (24) 

C133 Soft Scales Injurious to Deciduous Orna- 
mentals (34) 

C134 Wood Boring Insects which Attack 
Furniture and Buildings (24) 

Cl41 Some Chewing Insects Infesting Michi- 
gan Evergreens (10^?) 

C144 Flies and Mosquitoes Commonly Found 
About Michigan Homes (.St?) 

S83 Key to Orthoptera of Michigan (5^) 

S204 Investigations of Corn Borer Control at 
Monroe, Michigan (5^) 

S214 Insects Affecting Ornamentals Under 
Glass (15<) 

S221 Controlling the Codling Moth in South- 
western Michigan (St?) 

S230 Success and Failure of Spraying for 
Scab and Codling Moth (5t‘) 

S2sI4 Spraying and Dusting Potatoes in Michi- 
gan (3tf) 

5238 Some Wood Borers Attacking the Trunks 

and Limbs of Deciduous Trees and 
Shrubs (104) 

5239 The Principal Grape Insects in Michigan 

(34) 

5243 Important Leaf Feeding and Gall^ Mak- 

ing Insects Infesting Michigan's De- 
ciduous Tices and Shrubs (I0t‘) 

5244 Insect Pests of Stone Fruits in Michigan 

(5^) 

S266 Dahlias: Their Histoiy, Classification, 
Cultuie, Insects and Disca.ses (15<) 
S277 Insecticide Expenments on Codling Moth 
in Michigan, 1929-1935 (3t?) 

£59 Corn Borer Control by Good Farming 
(34) 

£74 The Fiuit Bark Beetle (34) 

£75 The Oriental Peach Worm (3<*) 

£78 The Fruit Tree Leaf Roller (3^) 
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Single Copies Free 

£117 Control Methods for Insects of the 
Kitchen Garden (3<^) 

£125 Insects Infesting Golf Courses and Lawns 

(m 

E154 Spraying Calendar (4<J) 

£161 Sucking Insects Infesting Apples and 
Pears in Michigan (3(i) 

E164 Derris and Pyrethrum for Insect Control 

( 3 ^) 

£166 Ant Control in Houses and on Lawns 

( 3 ^) 

E17S Control of Sucking Insects on Conifers 

(64) 

E179 Bean, Cabbage, and Onion Maggots 04) 
E180 Controlling Chewing Insects on Garden 
Crops (34) 

E181 Potato Protection for Small Acreages 

(3^) 

£192 Insects Attacking Stored Foods and 
Cereal Products (34) 

£193 Michigan Termites (34) 

EISK Controlling Shield Scales of Deciduous 
Trees (3^) 

El98 Controlling Plant Lice on Field and 
Garden Crops (34) 

*E2M Fleas (34^) 

*£210 Human Lice (2^) 

*£211 Bedbugs (2<^) 

*£212 Household Fumigation (3^) 

FARM MANAG£M£NT 

(See Agricultural Fconomics) 

F£RT1LIZ£RS (See SoUs) 

FLORICULTUR£ 

(See Landscaping and Plantings) 

FOODS (See Home Fconomics) 

FOR£STRY 

S190 Oak Forests of Northern Michigan (5<?) 

S 196 The Farm Woodlot in Michigan (54) 
£147 Forest Planting on Michigan Farms 

(Also see 4-H Club Bulletins (3(J) 

FRUITS (See Horticulture) 

HOME ECONOMICS 

C97 Cottage Cheese (34) 

C98 How to Make, Clarify and Preserve 
Cider (S^) 

C151 Methods and Problems of Farm Butter 
Making (3^) 

C164 Fruits for Year Around Use (104) 

C167 Controlling Rats and House Mice (5^) 
*C172 Floor Finishes 
£120 Making Rugs (34) 

£132 Home Canning (3^) 

£136 Living With Pictures (3^) 

£140 Milk— The Ideal Food (34) 

£142 Household Closets and Storage Spaces 

(5^) 

E143 Care of the Sewing Machine (3^) 

£145 Homemade Pickles and Relishes (3^) 


£149 Honey Vinegar (3^) 

£151 The Home Meat Supply (74) 

£163 Fruit Jellies, Preserves, Jams, Marma* 

lades, Conserves, and Butters (3^) 
£168 Reseating Chairs (5^) 

£169 Color in Home Decoration (One Copy 

free to Michigan residents; 10 cents 
per copy to non-residents.) 

£170 Color for Clothes (34) 

£182 Attractive Kitchens (4^) 

£184 Modern Laundry ($4) 

£185 Convenient Kitchens (6^) 

£204 Canning Meats (34) 

*£208 Preservation of Fruits and Vegetables In 

Refrigerated Food Lockers (34^) 

(For Control of Household Insects, 
see Entomology) 


HORTICULTURE 

(Apples, Berries, Grapes, Melons, Vegetables, 
Bees) 

C98 How to Make, Clarify and Preserve 
Cider (5^) 

C130 Cultural Method of the Bearing Vine- 
yard (34) 

C143 Construction and Management of Air- 
cooled and Cold Storages with Special 
Reference to Apples (5^) 

C1S2 Raspberry Growing in Michigan (5^) 
C155 Selection of Orchard Sites in Southern 
Michigan (5^) 

C160 Protecting Cherries from Birds (34) 

C162 Control of Soil Erosion in Michigan 
Orchards (54) 

C163 Ann^jal Cover Crops for Michigan Or- 
chards (24) 

C166 Water Conditioning for Greenhouses (2^) 
S 126 An Analysis of the Peach Variety Ques- 
tion in Michigan (54) 

S 141 Profitable Pruning of the Concord Grape 
(34) 

S 142 Grafting in the Apple Orchard (5^) 

S 164 Diagnosing Orchard Ills (10^) 

S182 Strawberry Growing in Michigan (5^) 

S 184 Size of Peaches and Size of Crop (5^) 

S 185 Roadside Marketing in Michigan (5^) 

S 194 The Use of Peat in the Greenhouse (5^) 
S195 Maintaining the Productivity of Cherry 
Trees (54) 

S209 Consumers' Demand for Apples (10<1) 

5218 Spray Injury Studies No. 1 (10^) 

5219 Spray Injury Studies No. 2 (54) 

S 220 Comparisons of Methods of Making Spray 
Applications (54) 

S232 The Michigan Pear Industry, Its Status 
and Trends (54) 

S237 Trends in Ch9rry Production (54) 

S242 Grape Production Costs and Returns in 
Southwestern Michigan (3^) 

S252 The Cultivation of the Highbush Blue- 
berry (104) 

S257 Utilization of Land Types for Fruit 
Production, Berrien County, Michigan 
(154) 

S 258 Production and Price Trends in the 
Pitted Red Cherry Industry (5^) 

S265 The "Thin Wood" Method of Pruning 
Bearing Apple Trees (5^) 

S275 Factors Influencing the Yields of Mont- 
morency Cherry Orchards in Michigan 
( 3 ^) 
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Single Copies Free 

S 281 Graduated Space Method of Thinning 
Apples (5^) 

S 285 Reaction of Greenhouse Plants to Gas 
in the Atmosphere and Soil (5^) 

E38 Fertilizing the Mature Apple Orchard 
(3<‘) 

E77 The Tar -Paper Packing Case for Winter- 
ing Bees (3^) 

El 48 Pruning Young Fruit Trees (3(?) 

E154 Spraying Calendar (4(}) 

E157 Muskmelon Reminders (3^) 

E196 Protecting Fruit Trees Against Mice and 
Rabbits (3^) 

E205 Orchard Fertilization (3(i) 

R262 Suggestions on Planting Orchards (3^) 

(Vegetables) 

C139 Tomato Diseases in Michigan (5<*) 

C140 Home Production of the Family's Food 
Supply (5^) 

C16S Celery Production in Michigan (5^) 

C169 Marketing Michigan Vegetable Crops 

(5^) 

S249 Cabbage Varieties ('10(‘) 

5259 The Influence of the Length of the Inter- 

v.il Between Pickings on the Yield 
and Grade of Pickling Cucumbers 

5260 Yellow Dwarf Disease of Potatoes (3^) 
S267 An Economic Study of the Potato Enter- 
prise in Michigan (5(‘) 

S271 The Katahdin Potato in Michigan (.V) 
S273 The Production of Cucumbers for Pick- 
ling Purposes (5^) 

S288 Marketing Potatoes in Michigan (10^) 
S290 Tomato Varieties (10^) 

E4 The Home Vegetable Carden (5<^) 

E20 Hotbeds and Coldframes (3^*) 

E83 Growing Peas for the Canning Factory 

E130 Small Sash House for Growing Vege- 
table Plants (3(*) 

E1S6 Tomato Growing in Michigan 
E158 Timely Tomato Topics (3^) 

E162 Michigan Potato Diseases and Their 
Control (6^) 

LANDSCAPING AND PLANTING 

(Flowers, Trees and Ornamentals) 

C133 Soft Scales Injurious to Deciduous Orna- 
mentals (3^) 

C1S6 Management of Bent Grass Lawns (3^) 
S222 Garden Roses (5^) 

S228 The Rock Garden (15(^) 

SS228 Su^pl^ement — Lists of Rock Garden Plants 

S266 Dahlias, Their History, Classification, 
Culture, Insects and Diseases (15^) 

S282 Wax Emulsions for Spraying Nursery 
Stock and Other Plant Materials (5<?) 
E12S Insects Infesting Golf Courses and Lawns 
(3<#) 

E146 Hardy Perennials 

E166 Ant Control in Houses and on Lawns 

( 3 ^) 

E17S Control of Sucking Insects on Conifeis 

(60 

E178 Evergreens 

E199 Landscaping the Home Grounds 

(For additional references on Insects Affecting 
Ornamentals, see Entomology) 


PLANT DISEASES 

C93 Sting on Apples (2^) 

C135 Chestnut Blight in Michigan (3^) 

C139 Tomato Diseases in Michigan (5<) 

C142 Common Diseases of Cereals in Michigan 

ilOO) 

C171 Alfalfa Bacterial Wilt in Michigan (20 
S 164 Diagnosing Orchard Ills (lOO 
S213 Oat Varieties and Diseases in Upper 
Peninsula (3<f) 

S234 Spraying and Dusting Potatoes in Mich- 
igan (30 

S260 Yellow Dwarf Disease of Potatoes (30 
S266 Dahlias, Their History, Classification, 
Culture, Insects and Diseases (ISO 
E162 Michigan Potato Diseases and Their 
Control (6^) 

E176 Oat Smut Control (30 

E186 Prevent Wheat Stinking Smut (3^) 

E190 Dust Treatment for Seed Corn Diseases 

(30 

*E 191 Dust Treatment for Barley Diseases 


POULTRY 

E51 Feeding for Egg Production (3(f) 

E137 Michigan Turkeys (30 

S294 Profitable Poultry Management (10^) 

SOCIOLOGY 

S 207 Public Health and Educational Services 
in Michigan (SO 

S208 Service Institutions and Orpnizations in 
Town -Country Communities (5(‘) 

S226 Activities of Churches in Town-Country 
Communities (50 

S229 Rural School Organization in Michigan 

(50 

S236 Population Trends in Michigan (50 
S261 Changes in the Retail and Service Facil- 
ities of Rural Trade Centers in Mich- 
igan, 1900 to 1930 (5^) 

S274 Changes in Standards of Consumption 
During a Depression (50 
S283 Some Characteristics of Rural Families 
in Three Michigan Communities (3e) 
S287 The Standard of Living of Farm Fam- 
ilies in Selected Michigan Communities 
(50 

S289 High School Communities (5^) 

S298 The Interests of Rural People as Por- 
trayed in Weekly Newspapers (5^) 
S302 The l^aubing Region and its Tributary 
Tiiwn-Country Communities (lOO 


SOILS (Fertilizers, Lawns, Erosion) 

C62 The Simplex Lime Spreader (2^) 

C156 The Management of Bent Grass Lawns 

(30 

C157 Synthetic Manure Production in Michi- 
gan (2^) 

C162 Control of Soil Erosion in Michigan 
Orchards (5(f) 

C166 Water Conditioning for Greenhouses (20 
S 133 Fertilizers— What They Are and How to 
Use Them (5^) 

S180 The Soils of Michigan: Grayling Sand 

(30 

S192 Causes and Effects of Soil Heaving (20 
S194 The Use of Peat in the Greenhouse (5^) 
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S20S Soil Fertiluation (or Sugar Beets (5^) 
S296 Fertilizers for White Pea Beans (5^) 
S299 Soil Management for Potatoes (5^) 

E38 Fertilizing the Mature Apple Orchard 

0 (^) 

ES7 Lime for Michigan Soils (3<f) 

E71 Value and Care of Farm Manure (H) 
E123 Muck Soil Management for Onion Pro- 
duction (3^) 

E203 Conserving Soil by Better Land Use 
Practices (3(‘) 

E20S Orchard Fertilization (.V) 

T132 Soil Testing (20^^ a copy except for single 
copies to Mich. Voc. Agr. teachers and 
Co. Ag. agents and other States Exp. 
Stn. workers) 


TAXES 

S301 Michigan Tax Trends (l.V) 


VEGETABLES (See Horticulture) 


VETERINARY SCIENCE 
(See Animal Pathology) 


WEEDS 

*C170 Keys to the Species of Ribes Occurring 
in the Great Lakes Region (3<^) 


MISCELLANEOUS 

C1S8 Commercial Mushroom Production (3(f) 
C167 Controlling Rats and House Mice (5(f) 
S247 Recreational Use of Northern Michigan 
Cut-over Lands (10(f) 

S279 Identification of Sex of Beavers (2^) 
E173 Safe Drinking Water (3(f) 

R262 Suggestions on Planting Orchards (3(‘) 


TECHNICAL BULLETINS 

(Of value primarily to those engaqed in research 
— not for popular reading ) 

T34 A Study of the Factors which Covet n 
Mating in the Honey Bee (5(*) 

T48 Lecania of Michigan ($(*) 

T81 Storage and Transportational Diseases of 
Vegetables Due to Sub-oxidation (5(f) 
T82 Commercial Casein (3(1) 

T84 The Clarifier and the Filterer in Proc- 
essing Milk (5<f) 

T85 Studies in the Etiology of Roup and 
Allied Diseases of Fowls (3(‘)* 

T86 The Relation of Milk Solids Not Fat to 
Overrun and Quality of Ice Cream iZi) 
T87 Paper Wrappers and Their Effect Upon 
Physical and Chemical Properties of 
Horticultural Products (5(f) 

T88 Investigations on Winter Wheats in 
Michigan CJ(f) 

T90 The Breeding Strains of A-Tester Yellow 
Dent Corn (5^) 

T92 A Study of the Cause of Honey Fermen- 
tation (5^) 

T93 Observations on the Pathology of Bac- 
terium Abortus Infections (3^) 

T94 A Stu^ of Gelatins and Their Effect on 
Ice (Jream (3^) 


T95 Studies in Flax Retting (It)^) 

T96 A Local Farm Real Estate Price Index 

(S(?) 

T97 Studies on the Overwintering and Modes 
of 'Infection of the Fire Blight Organs 
ism (5<) 

T98 Further Studies on the Values of Non* 
Virulent Living Culture Vaccination of 
Cattle Against Brucella Abortus In- 
fection (5^) 

T99 Defective Graft Unions in the Apple and 
Pear (lS(f) 

T100 The Differentiation of the Species of the 
Genus Brucella (3<‘) 

TlOl A Test for Water-Soluble Phosphorus 
(5(‘) 

T102 Keeping Qualities of Butter (5d> 

T103 The Pathogenicity of the Spccie.s of the 
Genus Brucella for the Fowl (5<f) 

T104 The Physiolf^ical Effects of Ethylene 
Gas Lpon Celery, Tomatoes, and Cer- 
tain Fruits (5<‘) 

T105 The Result of a Five Year Mineral Feed- 
ing Investigation with Dairy Cattle 
( 10 (‘) 

T106 The Fruiting Habits and Pruning of the 
Campbell Early Grape (5^) 

T109 Pullorum Disease (3^) 

TllO A Contribution to the Bacteriology and 
Pathology of the Bovine Udder (S(f) 
Till Black Raspberry Studies (S^) 

T112 Residual Effects of Fruit Thinning with 
the Lombard Plum (5(f) 

T113 The Stone Cells of the Pear (10^) 

T114 Fertilizers and Soils in Relation to Con- 
cord Grapes in Southwestern Michigan 
( 5 ^) 

T115 The Diagnosis of Species of Fusarium by 
Use of Growth -inhibiting Substances 
in the Culture Medium (15^) 

T117 Experiments with the Tuber Index 
Method of Controlling Virus Disease 
of Potatoes (5(f) 

T119 Vegetative Propagation of the Black 
VValnut (SO 

T120 Trends in Purchasing Power and Cost of 
Production of Fruits (15^) 

T121 Fermentation Studies with Soft Wheat 
Flours (SO 

T122 The Dissociation of Salmonella Pullorum 
and Related Species (5^) 

T123 The Diagnosis of Brucella Infection in 
Animals and Man by Rapid Micro- 
scopic Agglutination (3(f) 

T124 The Various Effects of Frost Protectors 
on Tomato Plants (5^) 

T12S Further Observations and Experiments 
with Mosaic Diseases of Raspberries, 
Blackberries and Dewberries (5^) 

T126 Experiments in Cucumber Fermentation 
(10(f) 

T127 On the Control of Caecal Coccidiosis in 
Chickens (3^) 

T128 Anatomy of Phaseolus Vulgaris L. Var, 
Black Valentine (5^) 

T129 Studies on the Biological Decomposition 
of Peat (10^) 

T130 Field Studies of Bud Sports in Tree 
Fruits in Michigan (SO 
T131 The United States Export and Import 
Trade in Dairy Products (5^) 

T132 Soil Testing (20^ a copy except for 
single copies to Mich. Voc. Ag. teach- 
ers and Co. Ag. agents and other 
States Exp. Sta. workers) 

T133 Insurance ol Farm Families (5^) 



VOL. 23 - AUGUST, 1940 — NO. 1 


57 


Singh C0ph$ Frir# 

T134 Phosphorus Requirement o£ Dairy Cattle 
When Alfalfa Furnishes the Principal 
Source of Protein (15<) 

T135 The Relation of Certain Soil Character* 
istics to Forest Growth and Composi- 
tion in the Northern Hardwood Forest 
of Northern Michigan (10^) 

T136 Relation of Light Intensity to Fruit 
Setting in the Sour Cherry (5#) 

T138 Study of the Changes in Basal Metabo- 
lism Produced by Drinking Chicory and 
Chicory-Coffee Brews (5^) 

T139 Michigan Farm Prices and Costs 1910- 
1934 (15^) 

T140 Experimental Work on Cucumber Fer- 
mentation (5^) 

T141 Relation of Light Potassium, and Cal- 
cium Deficiencies to Photosynthesis, 
Protein Synthesis, and Translocation 
( 5 ^) 

T142 The Growth of Mycobacterium Para- 
tuberculosis in Tissue Culture (5^) 

T143 Studies of Nitrogen Fixation in Some 
Michigan Soils (5^) 

T144 Involution of the Uterin Mucosa in the 
Ewe (10^) 

T145 The Effect of Homogenization on Some 
of the Physical and Chemical Prop- 
erties of Milk (5^) 

T146 Experimental Work on Cucumber Fer- 
mentation (3^) 

T147 The Solubility of Applied Nutrients in 
Muck Soils and the Composition and 
Quality of Certain Muck Crops as 
Influenced by Soil Reaction Changes 
and Moisture Conditions (10^) 

T148 On the Control of Tapeworm Infestation 
in Chickens with Notes on the Path- 
ology of the Intestines of the Hosts 
(5<) 

T149 Studies in Brucella Infections (10<^) 

TlSO The Pathology of Rickets in Dairy 
Calves (5^) 

TlSl The Pollination of the Highbush Blue- 
berry (5^) 

T1S2 A Study of Stewart’s Disease of Sweet 
Corn Caused by Phytomonas stewarti 
iSi) 

T153 The Vaccinal Immunization of Cattle for 
Bang’s Disease (5<) 

T1S4 The Toxicity of Combinations of Nico- 
tine Under Michigan Conditions, to the 
Tree and to the Codling Moth (5^) 

nSS The Fusarium Yellows Disease of Celery 
(ISO 

T156 Chemical Constitution and Biological 
Properties of the Endo- Antigen of the 
Brucella Group of Micro-organisms 
(5^) 

riS7 Experimental Work on Cucumber Fer- 
mentation, Parts IX, X, XI, XII (5^) 

T1S8 Factors Involved in Accuracy of Testing 
Milk Samples (SO 

T159 The Manganese Content of FeedstufFs and 
Its Relation to Poultry Nutrition (5^) 

T160 Physiological Investigations of Red Rasp- 
berry Plants Inoculated with Red 
Raspberry Mosaic (5^) 

T161 Studies in the Nature of the Pomologi- 
cal Variety (30 

T162 The Relative Importance of Various 
Factors Influencing Profits in Straw- 
berry Production (IS#) 


Tlfi3 Causes and Effects of Sise Differences 
in Apple Trees in the Nursery (10#) 
T164 Effect of Heat on Milk With Especial 
Reference to the Cooked Flavor (5#) 
T165 Formulas for Finding Estimates for Two 
and Three Missing Plots in Random- 
ized Block Layouts (3#) 

T166 Studies of the Eastern Ruffed Grouse in 
Michigan (5#) 

T167 The Use of Fertilizers and Lime on Na- 
tive Pastures in Michigan (5#) 

T168 A Study of the Protein-Nucleatea of the 
Species of the Genus Brucella (3#) 
T169 “Thin Wood” Pruning Considered from 
the Standpoint of Photosynthate Pro- 
duction (3#) 

T170 The Relation of Nutrition to the De- 
velopment of Necrotic Enteritis in 
Swine (3#) 

T171 A Study of Three Methods of Research 
in Home Management (3#) 

T172 An Electrical Resistance Method for the 
Continuous Measurement of Soil Mois- 
ture Under Field Conditions. 

*T173 A Study of Some Factors Affecting the 
Efficiency of Eneareia Formoaa Gahan, 
an Aphelinid Parasite of the Green- 
House White Fly, Trialeurttdem Vapor- 
ariorum (Westw.) 


MEMOIRS 

M2 Studies of Osteology and Myology of 
the Beaver— (25# a copy. No free 
copies.) 

M3 Studies on the Trematodc Parasites of 
Ducks in Michigan with Special Ref- 
erence to the Mallard (15#) 


QUARTERLY BULLETINS 

Vol. 21, No. 1, August 1938 
Vol. 21, No. 2, November 1938 
Vol. 21, No. 4, May 1939 
Vol. 22, No. 1, August 1939 
Vol. 22, No. 3. February 1940 
Vol. 22, No. 4, May 1940 
*Vol. 23, No. 1, August 1940 


4.H CLUB 

The 4-H Club Bulletins are special subject 
bulletins prepared for leaders and members of 
Michigan 4-H Clubs. Copies of these bulletins 
for the use of 4-H Clubs may he secured from 
the office of your County Agricultural Agent. 

For individuals other than members of Michv 
gan Clubs there will be a charge of for 
Handicraft Bulletins 11 A, IIB etui llC, and lOi 
per copy for all other 4-H Club Bulletins, 

112 Potato Club Work 10# 

113 Michigan 4-H Bean Clubs 10# 

H7 Corn Club Work 10# 

H9a The Well-Dressed Girl in Cotton, Proj- 
ect I 10# 

H9b Summer Wardrobe 10# 

H9c The Summer Costume 10# 

H9d The 4-H Girl in Wool 10# 
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Hlla Handicraft Club Work <*1 

Hllb Handicraft Club Work, I (Wood Work) 
Advanced V - - j . 

Hllc Handicraft Club Work, 

Advanced / 

H12 4-H School Lunch Clubs 10^ 

H17 4-H Dairy Club Manual 10^ 

H18 4-H Poultry Club Work 10^ 

H19 Michigan 4-H Forest Rangers 
H24 Forest Warden's Handbook 10^ 

*H25 Farm Electricity for 4-H Clubs 
H26 Wood Identification for 4-H Clubs 104 
H28 Health 104 

H29 Conservation Program for Michigan 4-H 
Clubs 104 

H30 4-H Food Preparation, Project I— Break- 

fast 104 

H30a 4-H Food Preparation, Project IT— 
Luncheon and Supper 104 


H31 Forest Fire Study for 4-H Clubs 
(First year) 104 

H31a Forest Fire Study for 4-H Clubs 
(Second year) 104 

H32 4-H Food Preparation, Meal Planning, 

Project III— Dinner 104 

H33 Soil Conservation Program 104 
H34 4-H Garden Club Suggestions 104 

H35 Advanced 4-H Canning 104 

H36 4-H Pheasant Propagation Management 

Project 104 

H37 Electrical Projects for 4-H Clubs 104 
H38 4-H Sheep Club Manual 104 

1139 4-H Colt Club Manual 104 

H40 Michigan Deer Herd 104 

H41 Soil Conservation for 4-H Clubs 104 
*H42 The 4-H Club Entertains (104) 
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NECROTIC ENTERITIS 

AN OLD DISORDER— A MODERN NAME— A NEW 
PREVENTIVE TREATMENT 


A disorder of swine that during recent years has come to be known 
as necrotic enteritis is by no means a new disease. Descriptions of 
swine diseases found in farm journals and books and articles on the 
ailments of livestock that were written nearly a century ago leave 
little doubt that many of the animals of that day exhibited symptoms 
now recognized as characteristics of necrotic enteritis. Sometimes it 
was referred to as '‘swine plague” or “bloody scours” or some other 
semi-descrii)tive term. Sometimes it was confused with hog cholera 
and doubtless that disease has been blamed for many losses which have 
been due to enteritis or to still other causes. The presumption is that 
it has existed for centuries, perhaps for as long as there has been a 
swune industry. How much loss it formerly caused, however, there 
is no way of estimating, partly because of this confusing with other 
disorders and partly because records of losses are very fragmentary. 
Even today many farmers and some veterinarians do not recognize at 
least the milder cases of the disease and consequently do not attribute 
to it the losses for which it is responsible. Those in close touch with 
the swine industry, however, and who are able to fairly accurately 
diagnose swine disorders, say that it probably ranks first in importance 
as a cause of death losses in the herds of the state and that it is in- 
directly responsilde for much additional financial loss in the way of 
lowered resistance to other diseases, slower gains in weight and less 
efficient utilization of feeds. Sometimes it causes death losses of 50 
j)er cent in individual herds in the course of a year; losses of 20 per 
cent are common. 

Though several organisms have been found to be associated with 
the disease, more recent studies have led to the belief that a single 
one, Salmonella clioleracsuis is the primary causal agent. Certain other 
organisms and certain condilions have been recognized as possible con- 
tributing factors, but control measures, both remedial and preventive, 
have been based largely on the theory that the disease is caused by a 
specific bacterium and have been limited largely to an effort to eliminate 
or to reduce the number of these organisms and thus prevent or reduce 
infection. Recognition of the identity of the disease, attributing it to a 
single, or at least a principal, causal agent distinct from that causing 
hog cholera, designating it by the more modern names of paratyphoid 
or necrotic enteritis, and employment of disinfectants and sanitary 
methods as control measures briefly represent the progress that has 
been made with the disease during the last two or three decades. 

In the meantime, as a fund of information has been accumulating 
about necrotic enteritis in swine, much has been learned regarding 
many diseases affecting other domestic animals and about the diseases 
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of human beings. Some diseases, e. g. tuberculosis, have been found 
to affect many kinds of livestock or perhaps both human beings and 
certain kinds of livestock. Sometimes the symptoms of a specific 
disease exhibited by one class of livestock are very similar to those 
shown by another ; sometimes they are quite different. More and more, 
however, research workers in the fields of both human and animal 
physiology, pathology, and medicine are coming to look to discoveries 
in the other fields for light that they may throw^ on their own prob- 
lems. So it is but natural for an investigator studying necrotic enteritis 
in swine to follow what the bacteriologist or chemist somewhere else 
is finding out about black tongue in dogs, especially if he knows that 
the two animals have much in common in their exposure to infection 
and their general living and eating habits or if the two diseases seem 
to bear some resemblance to each other, even very superficial re- 
semblance. Possibly it would be classified as little more than curiosity, 
when an investigator studying swine feeds and feeding methods and 
finding that a seemingly undue proportion of his experimental animals 
developed necrotic enteritis, began to think about the disorders of 
human beings living on similarly deficient diets — l)Ut curiosity, intelli- 
gently directed, is one of the most effective tools of the researcli 
worker. Anyway, here is the brief story of an intelligently-directed 
curiosity and of where it has led. 

The Association of Necrotic Enteritis with a Dietary Deficiency — 

In 1935 the Michigan Agricultural Experiment Station began a study 
of the ‘‘Effect of rations made up largely of single grains on growth 
and quality of meat produced by swine”. This is essentially a quality- 
of-pork investigation, some of the more specific objectives being to 
determine the influence of certain feeds on total percentages and man- 
ner of deposition of fat, and on thickness of alternating layers of lean 
and fat tissue. More or less necrotic enteritis was encountered in the 
course of the study and the disorder was especially troublesome in lots 
that were fed certain rations. This has been true not just once but with 
lot after lot maintained on certain rations and led to the suspicion that 
some dietary deficiency in the one series of rations might be a major 
contributing cause, if not fully responsible for the disorder, l^'iirther- 
more, the basic resemblance of these particular rations, chemically, 
with those of large numbers of people in areas where pellagra is preva- 
lent, led to the further belief that the latter disease in humans and 
necrotic enteritis in swine may be comparable, even though entirely 
unrelated, disorders. If thi.s is so, the workers reasoned, supplement- 
ing these deficient swine rations with some of the same food materials 
(e. g. yeast and fresh beef liver) found by University of Cincinnati 
and other investigators to alleviate pellagra in human beings should 
similarly prevent or cure necrotic enteritis in swine. A subsequent 
series of feeding trials confirmed this hypothesis. This did not prove 
that necrotic ehteritis in swine is due to a dietary deficiency and to a 
dietary deficiency alone but it did definitely establish it as in part a 
nutritional disorder, that it is likely to develop or not to develop 
depending on the nature of the food supply. 

While these experiments on the influence of rations on the quality 
of pork or on necrotic enteritis in swine (call them whichever one 
chooses) were in progress, some feeding experiments with dogs were 
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being conducted at the University of. Wisconsin. It was found that 
the same special foods — viz. yeast and beef liver — that were effective 
in curing pellagra in human beings, were likewise effective in curing 
black tongue in dogs. The biochemists in Wisconsin also found that 
the potency of yeast or of fresh beef liver in curing or in preventing 
black tongue in dogs closely parallels the nicotinic acid content, that 
substance apparently being the particular ingredient or fraction that 
is active in this respect. The Wisconsin discoveries showing the rela- 
tion between the nicotinic acid content of the ration and black tongue 
in dogs at once suggested to the Michigan investigators — Messrs. 
G. K. Davis, V. A. Freeman and L. L. Madsen — the desirability of 
testing that substance as a preventive and remedial treatment for 
necrotic enteritis in swine. Again the results of a series of recent 
trials that have been conducted confirm the hypothesis as to a rela- 
tionship between the two. 

Nicotinic Acid Not a Cure-AU — The inference should not be drawn 
that all common swine feeding rations should be supplemented with 
nicotinic acid in order to prevent necrotic enteritis. Many common 
foods contain minute quantities of nicotinic acid. However, compara- 
tively few data are available as to the nicotinic acid content of dif- 
ferent foods or as to the nicotinic acid content of the same food crop 
when grown under different conditions, on different soils and when 
cured or processed in different ways. Probably many ordinary swine 
rations contain sufficient quantities of this constituent ; only when and 
where the rations do not, are supplements of nicotinic acid needed, 
and at present that need can only be determined by the appearance 
of symptoms of its deficiency disease — a necrotic enteritis. Very pos- 
sibly the disorder has appeared and disappeared from time to time and 
has occurred locally here and there or has been of more widespread 
or epidemic occurrence, depending on conditions which have or have 
not favored an adequate supply in the normal feeding ration. In other 
words, nicotinic acid has probably always been a factor in the preven- 
tion of this disease, though no one knew about it. 

Furthermore, attention should again be called to the fact that it has 
not been shown that necrotic enteritis in swine is solely a nutritional 
problem. It may still be regarded as a bacterial disease due to Sal- 
monclla cholcracsuis, just as it has been regarded during recent years, and 
diet may serve only to prevent or to permit the development of the causal 
organism. Probably other organisms besides S. cholcracsiiis and other 
dietary constituents besides nicotinic acid are, at times at least, impor- 
tant in determining the incidence or the severity of attack. The sanitary 
measures heretofore recommended to hold the causal organism in 
check are fully as important in control as they were before the dis- 
covery of the relation of nicotinic acid to the disease. With the aid of 
this discovery, however, those engaged in swine raising can undoubtedly 
greatly reduce their death losses. 

Finally, attention should be directed to the fact that this experi- 
mental work deals with the influence of a specific chemical constituent 
(nicotinic acid) of certain foods upon a specific disorder (necrotic 
enteritis). It is not always easy to distinguish necrotic enteritis from 
certain other diseases and difficulty may be increased if the animal is 
suffering from a combination of two or more disorders at the same 
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time. Nicotinic acid is not suggested as a preventative for any of these 
other troubles. 

The reader who may be interested in a detailed account of the feed- 
ing trials which resulted in establishing the connection between necrotic 
enteritis in swine and nicotinic acid deficiency in the ration is referred 
to Technical Bulletin 170 of the Station — The Relation of Nutrition to 
THE Development of Necrotic Enteritis in Swine. — Davis, G. K., 
Freeman, V. A. and Madsen, L. L. The farmer who wishes brief directions 
for the supplementary feeding of swine may address a request to the Depart- 
ment of Animal Husbandry, Michigan State College, East Lansing, Mich, 

V. R. Gardner, 

Director, 

Michigan Agricultural Experiment Station. 


FINISHING LAMBS ON DIFFERENT PROPORTIONS 
OF CORN AND ALFALFA 


LEONARD H. BLAKESLEE and G. A. BROWN 
Section of Animal Husbandry 

Lamb feeders in Michigan find it necessary to adjust their feeding 
methods to the supply of hay and grain available. Compliance with the 
Soil Conservation Program increases the amount of roughage available 
for feeding. The question of how large a proportion of roughage a 
lamb can consume and still take on a good marketable finish is de- 
batable. Some feeders contend that a ration consisting of as little as 
30 per cent grain is ample for fattening a lamb. A second question is 
that of death losses. Many lambs cannot take a heavy feed of grain, 
hence death losses may be great when a large amount of corn or other 
grain is being fed. A third consideration is the effect of self-feeding 
ground hay and grain on feed consumption and the gains obtained. 

In the trials herein reported, four lots of lambs were fed, the plan 
being to feed two lots approximately equal quantities of corn and hay, 
Lot 1 being hand-fed and Lot 7, self-fed. Two other lots, 3 and 5, were 
fed similarly, but given 70 per cent hay and 30 per cent roughage. 

Table 1 gives the results of these trials : The lambs in Lot 1, hand- 
fed approximately equal parts of shelled corn and alfalfa hay, gained 
34.8 pounds per head, or 0.33 of a pound daily, whereas Lot 3, fed 70 
per cent hay and 30 per cent grain, gained 31.6 pounds per head, or 

0. 3 pound per lamb daily. Lot 7, self-fed equal quantities of hay and 
grain, gained ;.38 pounds per head, or 0.36 of a pound daily, whereas 
Lot 5, self-fed 70 per cent hay and 30 per cent grain, gained 35 pounds 
per head, or 0.34 pound daily. The gains in all four lots were satis- 
factory. In amounts of feed required per hundredweight of gain. Lot 

1, hand-fed equal parts of hay and grain, required 441 pounds of hay 
and 361 pounds of corn, whereas Lot 3, given a limited allowance of 
corn and a heavy feed of hay utilized 669 pounds of hay and 256 pounds 
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Tmlila 1. CompiurUoiu of different proportioiie of grmin and t^-fed end bend* 
fed. (Summery of 2 triele — 1937*38, 1939-40.) 



1 

7 

3 

5 


Hand-fed 

Self-fed 

Hand-fed 

Self-fed 

Number of lambs 

38 

36 

38 

40 

Average number days fed 

103 

104 

103 

103 

Average initial weignt — lb 

53.47 

.53.67 

53.20 

53.37 

Average final weight — lb 

Average gain per lamb—lb 

88.28 

91 68 

84.90 

88.59 

34.80 

38.01 

31.60 

35.22 

Average daily gain per lamb — lb 

0.33 

0.36 

0.30 

0.34 

AvsaAOB Daily Ration: 





Long alfalfa — lb 

1.48 

0.82* 

2.04 

0.84* 

Ground alfalfa — lb 


1.33 


2.05 

Cracked corn — ^Ib 

Shelled corn — lb 

1.21 

1.33 

0.78 

0.88 

Fbbd Fbd Psr Car. Gain: 





Long alfalfa — lb 

440.76 

13 88 

669.41 

15.61 

Ground alfalfa — lb 


365 33 


601.31 

Cracked com — lb 

Shelled corn — lb 

360.98 

365.33 

256.50 

257.69 

Feed Fed Pbk Lamb: 





Long alfalfa — lb 

153.41 

5.28 

211.57 

5.5 

Ground alfalfa — lb 


138.88 


1 211.83 

Cracked corn — lb 

Shelled corn — lb 

125.64 

138.88 

81.07 

90.78 

Average dressing per cent (hot weight) 

49.45 

48 56 

46.05 

i 45.16 


*Lots 7 and 5 were fed long alfalfa one week only at the start of the feeding period. 


of shelled corn, in making each hundred pounds of gain. In the self-fed 
lots, it was possible to regulate accurately the proportion of hay and 
grain consumed. Lot 7 consumed 379 pounds of hay and 365 pounds 
of corn and Lot 5, 617 pounds of hay and 258 pounds of corn for each 
hundredweight of gain. In amounts of feed consumed, each lamb in 
Lot 1 consumed 153 pounds of hay and 125 pounds of corn. Each lamb 
in Lot 7, self-fed the same feeds, consumed 144 pounds of hay and 139 
pounds of corn. Lot 3, receiving a heavy hay allowance and light corn 
allowance, consumed 211 pounds of hay and 81 pounds of corn, while 
Lot 5, self-fed the same proportion of hay and roughage, consumed 
217 pounds of hay and 91 pounds of corn. 

Fec^ Cost Per Hundredweight Gain 

With corn at $25 per ton and hay at $10 per ton, the feed cost per 
hundredweight of gain was $6.71 with Lot 1, receiving equal parts of 
hay and grain and $6.56 with Lot 3, receiving 70 per cent hay and 30 
per cent grain, a saving of $0.15 per hundredweight of gain where the 
larger amounts of hay were fed. In Lot 7, self-fed equal parts of hay 
and grain, the feed cost per hundredweight of gain was $6.46 and in 
Lot 5, self-fed 70 per cent hay and 30 per cent corn, the cost was $6.30 
per hundredweight of gain. At these prices, the differences in feed 
cost per hundredweight of gain is not great. Another significant 
feature of these trials is the saving effected by grinding the feed. In 
the case of equal parts of hay and roughage in Lots 1 and 7, there was 
a saving of ^.25 per hundredweight of gain by grinding. This would 
offset the cost of grinding of 365 pounds of each of hay and corn. In 
the case of Lots 3 and 5, fed 70 per cent hay and 30 per cent corn, there 
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Table 2. Fee<l cost per kundredinfeigrht gain with hay and 
com at varying prices. 


Lot 1 — Hand-fed 
Lot 7— Self-fed 


Corn at 

.42 per bushel 

. 56 per bushel 

Hay at $5.00 
per ton 

Hay at $7.50 
per ton 

Hay at $10.00 
per ton 

Hay at $12.50 
per ton 

Lot 1 

Lot 7 

Lot 1 

Lot 7 

Lot 1 

Lot 7 

Lot 1 

Lot 7 

$3 81 
4.71 

5 61 

6 51 

$3.68 

4 50 

5 50 
6.41 

$4 36 

5 26 

6 16 

7 06 

$4 16 

5 07 

5 08 

6 89 

$4.91 

5 81 
6.71 
7.61 

$4 64 
5.55 
6.46 
7.37 

$5.46 

6.36 

7 26 
8.16 

$5.11 

6.02 

6 03 
7.83 

.70 per bushel 

. 84 per bushel 


Lot 3 — Hand-fed 
Lot 6 — Self-fed 


Corn at 

. 42 per bushel 

Lot 3 

Lot 5 

Lot 3 j 

Lot 5 

Lot 3 

Lot 5 

Lot 3 

Lot 5 

$3.50 

$3 46 

$4 43 

$4 24 

$5.27 

$5.02 

$6.10 

$5.79 

. 56 per bushel 

4.23 

4 10 

5 07 

4.88 

5.91 

5.66 

6.74 

6.43 

. 70 per bushel 

4.88 

4.75 

5 72 

5.53 

* 6.56 

6.31 

7.30 

7.08 

. 84 per l)ushel 

5.52 

5 40 

6.36 

6.17 

7.20 

6.95 

8.03 

7.72 


was a saving of $0.25 in cost per hundredweight of gain as a result of 
grinding and self-feeding. In other words, $0.25 was saved by grind- 
ing 601 pounds of hay and 258 pounds of corn. In both of the above- 
mentioned comparisons, however, the self-fed lambs gained more Vapidly 
than did the hand-fed lambs. 

Finish 

All the lambs made satisfactory gains, varying from 31 to 38 pounds 
per lamb in 103 days. There was a sufficient difference in dressing 
percentage to indicate considerable advantage in value for the lambs 
which were fed the larger proportion of corn. Lot 1, hand-fed equal 
parts of corn and hay, dressed 49.45 per cent, whereas Lot 3, hand-fed 
30 per cent corn and 70 per cent hay, dressed but 46.05 per cent, a 
difference of 2.4 per cent in favor of the heavy grain feeding. With 
dressed lambs selling for 16 cents per pound. Lot 1 was worth 38 
cents more per hundredweight alive than was Lot 3, fed a large quan- 
tity of roughage. Lot 7, self-fed equal parts of hay and corn dressed 
48.56 per cent, whereas Lot 5, self-fed 70 per cent hay and 30 per cent 
corn, dressed 45.16 per cent, a difference of 3.4 per cent in favor of the 
lot receiving the heavier corn allowance. In this case, with dressed 
lambs worth 16 cents per hundred pounds. Lot 7, self-fed the larger 
proportion of grain, would be worth 54 cents more per hundredweight. 

Summary 

1. Lambs hand-fed 70 per cent of hay and 30 per cent corn gained 
3.2 pounds less than similar lambs self-fed 50 per cent hay and 50 per 
cent corn. The saving per hundredweight of gain was only $0.15 with 
hay at $10 per ton and grain at $25 per ton. Lambs receiving the 
greater proportion of corn dressed 2.4 per cent higher making them 
worth $0.38 more per hundred pounds live weight when dressed lambs 
are worth $16 per hundredweight. 
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2. Lambs self-fed 70 per cent of hay and 30 per cent corn gained 
3 pounds less than similar lambs self-fed 50 per cent hay and 50 per 
cent corn. The saving was $0.16 per hundredweight of gain in favor 
of the lambs receiving 70 per cent of hay. In this case, the dressing 
yield was 3.4 per cent to the advantage of the lambs receiving 50 per 
cent grain and 50 per cent corn, making them worth 54 cents more per 
hundred pounds live weight. 

3, Self-feeding of ground hay and corn rations saved $0.25 per 
hundredweight of gain in comparison to hand-feeding a similar ration. 
This saving of $0.25 per hundredweight of gain would allow 3.4 cents 
per hundredweight for grinding hay and grain when a 50-per cent hay 
ration was fed. When a 70-per cent hay ration was fed, grinding could 
be charged at 2.9 cents per hundredweight to equal costs of a similar 
hand-fed ration. 


pH VALUES OF CREAM, BUTTER AND BUTTERMILK 
AS AFFECTED BY DIFFERENT NEUTRALIZERS 


R C TOWNLKY and I. A. GOULD 
Section of Dairy IIcsbandry 

In an effort to obtain greater uniformity in the quality of butter, 
pll determinations of cream and butter sera have come into practice 
as a control measure in ])Uttermaking and have been suggested as be- 
ing more reliable and accurate than titration methods. While studying 
the relationship of the above-mentioned values to the acidity of cream 
treated with diiTerent neutralizing agents (2, 3), data were also gathered 
on the pH of the corresponding buttermilk. Such data are presented 
in this paper. 

Hunziker and Cordes (1) found that the pH values of butter and 
buttermilk were identical up to 6.7, but above this the pH of the butter 
was higher than that of the buttermilk. In addition, these workers 
noted a close agreement between the pH of the cream and that of 
the buttermilk. 


Experimental 

The experimental procedure has been presented elsewhere (2, 3). 
Briefly, the procedure consisted of neutralizing cream of approximately 
0.5 per cent acidity to calculated acidities ranging from 0.00 to 0.25 
per cent using sodium carbonate. Recto (a mixed soda neutralizer), 
sodium hydroxide, Wyandotte C. A. S. (a mixed soda neutralizer), cal- 
cium lime and magnesium lime. The acidity and pH of the cream was 
determined at churning and the pH of the buttermilk and butter serum 
was determined soon after completing the churning of each lot of 
cream. The results of this study are presented in Table 1. 

These results show that cream neutralized to each of the desired 
acidities with the various neutralizers varies considerably in pH. There 
is a relatively uniform relationship in pH of the cream to the pH of 



70 MICHIGAN QUARTERLY BULLETIN 


Tdbfo 1 * itiflii0iic0 of the different neutreliiers on the pH of the Oeemi Better 

end Buttermilk.^ 


Neutralizer used 

Desired 

acidity 

pH Values 

Cream at 
churning 

Butter* 

milk 

Butter 

serum 


0.25 

6.00 

5.86 

6.06 


0.15 

6.48 

6.35 

6.62 

Sodium Carbonate 

0.10 

6.70 

6.70 

7.02 


0.05 

6.95 

6.84 



0.00 

7.14 

7.04 

7.33 


0.25 

6.27 

6.12 

6.39 


0.15 

6.47 

6.63 

7.03 

Recto 

0.10 

7.04 

6.88 

7.30 


0.05 

7.17 

7.05 

7.48 


0.00 

7.33 

7.26 

7.60 


0.25 

6.40 

6.31 

6.54 


0.15 

7.16 

7.01 

7.25 

Sodium Hydroxide 

0.10 

7.26 

7.12 

7.47 

0.05 

7.69 

7.50 

7.73 


0.00 

8.01 

7.73 

7.85 


0.25 

6.26 

6.06 

6.55 


0.15 

6.96 

6.66 

7.01 

Wyandotte C. A. S. 

0.10 • 

7.03 

6.86 

7.21 

0.05 

7.26 

7.11 

7.44 


0.00 

7.43 

7.30 

7.70 


0.25 

6.07 

5.92 

6.33 


0.15 

6.46 

6.42 

6.71 

Calcium Hydrated Lime 

0.10 

6 63 

6.65 

7.05 

0.06 

6.95 

6.80 

7.62 


0.00 

7.70 

7.68 

7.89 

Magnesium Oxide Lime 

0.25 ' 
0.15 
0.10 
0.05 
0.00 

6.20 

6.36 

6.82 

7.62 

6.16 

6.39 

6.70 

7.42 

7.67 

* 6.71 
6.84 
7.29 
7.64 
7.97 


♦Average of three or more series of trials. 


the buttermilk and butter sera regardless of the neutralizer used. Over 
the entire range of acidities studied, the pH of the buttermilk per- 
sisted at approximately 0.10 unit less than the pH of the cream and the , 
butter sera persisted at a value approximately 0.15 unit above the pH 
of the cream from which it was made. 

An exception to the general relationship of pH values is apparent 
in the case of cream neutralized with either calcium hydrated lime or 
magnesium oxide lime. Although the pH of the butter sera was found 
to exceed the pH of the cream in every case the pH of the buttermilk 
was found to be practically the same as the pH of the corresponding 
cream between pH 6.4 and 6.6 when calcium lime was used and between 
pH 6.2 and 6.4 when magnesium lime was employed. Likewise, when 
Recto was used the pH of the buttermilk exceeded the pH of the 
corresponding cream only when the cream was neutralized to a desired 
acidity of 0.15 per cent. 

The typical relationship of the pH values of cream, butter sera and 
buttermilk for a lime and soda is presented in Fig. 1. When either type 
of neutralizer is used the pH of the butter sera is higher than the pH 
of the cream or buttermilk. Similarly, the pH of the cream is higher 
than the pH of the buttermilk except when cream is neutralized to 
acidities of 0.10 to 0.15 per cent with a lime neutralizer. 
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Fig*. 1. The' relationship of the pH values of cream, butter 
serum and buttermilk when cream is neutralized w’ith calcium 
lime and a mixed soda. 

Curve (1) — Butter serum 
Curve (2) — Cream 
Curve (3) — Buttermilk 


Summary 

The pH of butter sera and buttermilk persists at a relatively uni- 
form relationship to the pH of the corresponding cream when different 
neutralizing agents are employed in the neutralization of cream of 
approximately 0.5 per cent acidity to an acidity range of 0.00 to 0.25 
per cent. In general, the pH of butter sera is approximately 0.15 pH 
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unit above and the pH of the buttermilk is approximately 0.10 pH 
unit lower than the corresponding cream. 
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Part II. The Speed of Acid Reduction and Influence of Pasteurization Tem- 
perature. Canadian Dairy and Ice Cream Jour., 19 (6) : 50, 52, 54, and 56. 1940. 


THE EFFECT OF REPLACING SOLVENT-EXTRACTED SOYBEAN 
OIL MEAL WITH SOYBEANS IN A LOW FAT RATION 


A. R SCHUBERT and J G. WELLS 
Upper Peninsula Experiment Station, CtHATHAM 

A ration consisting of mixed hay, barley and solvent-extracted soy- 
bean oil meal is especially adapted for feeding dairy cattle in the Upper 
Peninsula of Michigan. Hay and barley are home grown feeds, and 
solvent-extracted soybean oil meal is commonly used as a protein sup- 
plement. This type of ration is low in fat. In view of the work of 
Maynard and associates (1, 2) which indicated that the concentrate 
mixture should contain about 4 per cent fat, a long time experiment 
was started to determine the effect on milk and fat production of 
replacing the solvent-extracted soybean oil meal with soyl)eans in order 
to increase the fat to about 5 per cent of the grain mixture. 

The Holstein herd at the Upper Peninsula Experiment Station had 
received for several months a concentrate mixture consisting of barley 
and solvent-extracted ground soybean oil meal as a supplement to 
mixed hay and grass silage made from a mixture of alfalfa and timothy. 
The herd was divided into two groups. The cows in group 1 (6 cows) 
were changed to the following concentrate mixture on January 11: 
500 pounds ground barley, 100 pounds of ground soybeans, iodized 
salt and special s^teamed bonemeal. This mixture contained 4.75 per 
cent fat. The cows in group II (5 cows) were fed the followdng con- 
centrate: 600 pounds of ground barley, 100 pounds of solvent-extracted 
soybean oil meal, iodized salt and special steamed bonemeal. This 
concentrate piixture contained 1.3 per cent fat. 

The chemical composition of the feeds used in this investigation is 
shown in Table 1. 

Inasmuch as the herd had been receiving a ration low in fat for 
several months, a change of the cows in group I to a ration high in 
fat was expected to result in an increase in milk production. The data 
presented in Table 2, however, show that the change from a concen- 
trate containing 1.3 per cent fat to one containing 4.75 per cent fat 
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Table 1. Chemical composition of feeds used/ 



1 

Protein 

Ether 

hiXtract 

Crude 

Fiber 

Nitrogen 

Free 

Extract 

Hay — mixed 

9.0 

1 73 

35.0 

41.0 

♦♦Grass silage 

Group I (concentrate mixture) 

6 4 
17.4 

1.54 

4 75 

8.8 

7.8 

13.8: 

53.3 

Group II (concentrate mixture) 

18 7 

1 30 

7.1 

56.4 

Barley 

13 1 

1 00 

9.3 

59.7 

Soybeans 

36 7 

18 41 

4.4 

24.0 

Soybean oil meal 

45 9 

74 

6.4 

30.0 


♦The chemical data were funiished by the Section of CherniHlry. 
♦♦Moisture 60.3 per cent. 


did not affect milk, fat or the 4 per cent fat-corrected milk of the cows 
in group I. 


Table 2. Effect of changing from ration low in fat to a ration high in fat. 


Group I 


Group 11 


Date --r)-(lay Periods 

Basal Ration 

(Concentrate Mixture containing 

1 3 per cent Ether Extract) 

Basal Ration 
(Same as that fed Group I) 

Milk 

Average 

dally 

pounds 

Test 
per ciMit 

4 per cent 
F C M.* 
Average 
daily 
pounds 

Milk 

Average 

daily 

pounds 

Test 
per cent 

4 per cent 
F. C. M.* 
Average 
daily 
pounds 

Dec 27-31 

46 2 

3 4 

42 0 

44 8 

3.5 

41.6 

Jail 1-5 

48 2 

3 2 

42 7 

45 7 

3 3 

41.2 

Jan 6-10 

49 5 

3 1 

43.0 

46.7 

3.3 

41.6 


Group I 

'hanged to c 

oncentrate 





mixture containing 4.75 per cent 





ether exti 

act** 





Jan. 11-15 

47 1 

3 .3 

42 1 

45 0 

3 5 

42 0 

Jan. 16-20 

47.2 

3 3 

42 6 

44.4 

3 4 

40.7 

Jan. 21-25 

46 3 

3 3 

41 4 

43 8 

3.5 

40.7 

Jan. 26-30 

45 9 

3 3 

41 2 

44 5 

3.4 

40.7 

Jan. 31-Keh 4 

44 5 

3 6 

40 2 

43 5 

3 6 

40.1 

Feb. 5-9 

44 1 

3.4 

39.6 

43 7 

3.4 

40.2 


♦4 per cent fat -corrected milk equals 0 4 milk plus 15 fat. 
♦♦Soybeans replaced soybean oil meal. 
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1. Maynard, L. A. The influence of a low-fat intake upon milk secretion. Cornell 

Univ. Agr. Exp. Sta. Bui. 543. 1932. 

2. Maynard, L. A., Gardner, K. E. and Hodson, A. Soybeans as a source of fat 

in the dairy ration. Cornell Univ. Agr. Exp. Sta. Bui. 722. 1939. 
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STATE SUMMARY OF "ANNUAL FARM SUCCESS FACTOR 
REPORTS” ON MICHIGAN FARMS— 1939 


H. A. BERG, C. O. MAY, akd J. C. DONETH* 

Sbctiok or Farm MAHAOBiiRira 

The Farm Management Department of Michigan State College and 
the county agricultural agents in 77 counties again sponsored the 
extension project in farm accounting for 1939. A total of 1,497 farm 
account books were summarized^ which is the largest number of 
records closed for any single year since the project was started in 
1929. This state summary is based on 1,346 records, however, because 
151 of the 1,497 records were either received too late or because they 
were not comparable for one reason or another.. 

Since Michigan has much variation in its agriculture it is neces- 
sary to study the state by areas. Thus, a report was prepared for each 
of the type-of-farming areas (see Fig. 1), with the exception of Area 
13. These reports were based on the farm account books kept in the 
different areas. 

All records were carefully checked by representatives of the F.arm 
Management Department before being summarized. Most of the check- 
ing was done in the presence of the farmer-cooperator. Each co- 
operator then received a copy of the appropriate area report with his 
own farm figures tabulated. In addition, each cooperator who had 
been in the project less than 6 years received a summer visit from the 
farm management specialist accompanied by the local county agricul- 
tural agent. Thus, the farmer had an opportunity to compare his 
farm business \yith the average of other farms of similar type and 
size, as well as with more and less successful farms. By determining 
the strong and weak points in his business he has a basis for making 
adjustments needed in order to increase the farm income. 

Farm Earnings in 1939 

Farm earnings in Michigan averaged 37 per cent higher in 1939 
than in 1938. With the exception of 1936 the 1939 earnings were the 
highest of any year since the Farm Accounting Project started in 1929. 

The average labor income in 1939 was $780 for the 1,346 farmers 
keeping records. This earning figure represents what the operator of 
the farm has left for his labor and management after paying all cash 
operating expet^ses, allowing for depreciation and other inventory 
losses, charging for family labor, other than his own, at hired wage 
rates, and deducting 5 per cent interest on the investment. This earn- 
ing figure does not give the farm credit for the value of home-grown 
farm produce used by the household. Table 1 shows a comparison of 

*E. B. Hill and L. H. Brown of the Farm Management Department and the 
county agricultural agents in 77 counties assisted with this project. 
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Fig. 1. Type of farming areas in Michigan. 


average farm earnings for farm account cooperators in the state for 
the 11 years, 1929-39. 

The increased earnings in 1939 over those of 1938 were largely due 
to greater returns from crops. The returns from cattle, sheep, and 
agricultural conservation payments were also greater than in 1938. 
(In some instances the income from 1939 agricultural conservation pay- 
ments included both 1938 and 1939 payments.) Crop yields in general 
did not increase in 1939. Corn and oat yields averaged a little higher,, 
potato and sugar beet yields were lower, while other yields were about 
the same as in 1938. The greater returns from crops were largely due 
to higher prices for most feed and general cash crops during the latter 
part of 1939. Sugar beets brought slightly less per ton in 1939. The 
price of alfalfa seed was also lower but clover seed brought more 
than in 1938. Fruit prices were again unfavorable. The peach crop 
was good and thus provided relatively better returns than other fruits 


Table 1. Eleven-year comparison of financial returns on Michigan farm-account farms, 1929-39. 
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11-year 

average 

940 

160 

106 

$13,743 

$ 2.827 
1,707 

$ 1,120 
105 

$ 1,225 
186 

$ 1,039 
518 

$ 521 

4 07 

$ 1,039 
687 

$ 352 

1939 

1,346 

165 

108 

$13,150 

$ 3,195 
1.926 

$ 1,269 
386 

$ 1,655 
218 

$ 1,437 
525 

$ 912 

6 94 

CO wo 

$ 780 

OC' 
c J 

1,252 

163 

108 

$13,024 

$ 2,989 
1,841 

00 

i-l 

MO 

$ 1,222 
528 

$ 694 

5 33 

$ 1,222 
651 

wo 

«» 

1937 

CD 

158 

104 

$12,904 

$ 3,358 
2,101 

t- WO 
w-OWO 
CM-t 

$ 1,412 
198 

$ 1,214 
528 

CO M 

OC CO 

CO 

wo 

^»(0 

m 

CD 

WO 

«» 

1936 

1,055 

161 
• 106 
$12,502 

$ 3,353 
1,869 

$ 1,484 
650 

$ 2,134 
191 

KfCC 

Ci»D 

w: 

© (N 

$ 1,943 
625 

$ 1,318 

1935 

933 

164 

107 

$12,510 

$ 2,826 
1,668 

00 00 
woo 

r-iCO 

$ 1,556 
166 

$ 1,390 
432 

OC CO 

wo CD 

1- 

$ 1,390 
626 

♦?-. 

»f0 

© 

wo 

1934 

845 

157 

103 

$12,192 

$ 2,389 
1,324 

CO wo 
0(N 

$ 1,317 
142 

»coo 

l-l ^ 

o 

¥> 

ifO o 
1-^5 

1933 

IC 

05 

1- 

154 

98 

$11,813 

$ 1,825 
1,000 

»occ 

aor-i 

00 00 
l-CC 
C>-1 

$ 840 

420 

C CD 

(M *0 

CO 

yj 

00 wo 

w 

UO-O* 

CD 

Oi 

M 

»o 

a 

wjO 

¥S> 

1932 

831 

156 

103 

$12,974* 

$ 1,805 
1,088 

$ 717 

-524 

cco> 

c-eo 

$ 54 

423 

Ci -C 

CD 00 

cc 

1 7 

1931 

925 

163 

109 

$15,859 

$ 2,299 

1 .487 

(MO 
»M(M 
00 ‘C 

1 

(N>0 

CSI- 

DIt-* 

$ 117 

.546 

a o 

M 1- 

T 7 

«• 

NCO 

^05 

(O 

1- 

CD 

1930 


162 

111 

$17,264 

CCOO 

l-<N 

WfH 

CO CM 

$ 1,245 
-430 

$ 815 

215 

$ 600 
667 

1- o 

CD CO 

' 1 

$ GOO 
863 

S 

(M 

1 

1929 

427 

159 

107 

$16,980 

$ 3,690 
2,351 

$ 1.339 
354 

$ 1,693 
259 

$ 1,4,34 
671 

(CO © 

CD 

W 

rrOi 
co^ 
rf oO 

00 

WO 

i 

Item 

1 

0 

1 

1 

Total acres 

Tillable acres 

Average investment 

Cash receipts 

Cash expenses 

Net cash income 

Net change in inventory 

FAHM FAMILY INCOME . . 

L^: Unpaid family labor ... 

NET FARM INCOME 

Less: Operator’s labor 

Return for investment and management 

RATE EARNED ON INVESTMENT, 
per cent 

NET FARM INCOME 

Less: Interest at 5f^^ 

LABOR INCOME 


♦Land values were deflated approxiinateU' 25 per cent at the beginning of 1932 
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even though the price received was much lower than in 1938. Truck 
crops brought in less in 1939 for all crops except cabbage, carrots, 
early celery, and strawberries. 

The income from livestock was slightly greater in 1939 with the 
returns from cattle and sheep causing most of the increase. Returns 
from feeder cattle were generally good during the early part of 1939. 
while in the fall conditions were less favorable. Returns from feeder 
lambs were generally good, although prices for lambs that went into 
the feed lots in the fall were higher than for those that went in during 
the fall of 1938. Incomes from cattle other than feeders, stock sheep, 
and wool were good throughout the year. The returns per cow from 
dairy products were about the same for both years although 1939 
prices averaged slightly lower. The hog situation was unfavorable, 
with prices averaging the lowest for any of the last live years. The 
poultry and egg situation was also unfavorable with feed prices being 
higher and poultry and egg prices lower than the year before. 

The cash receipts per farm increased from $2,989 in 1938 to $3,195 
in 1939 (see Table 1) or an increase of 7 per cent. Most of this in- 
crease was due to slightly greater returns from crops, cattle, and 
agricultural conservation payments. The cash expenses per farm in- 
creased from $1,841 in 1938 to $1,926 in 1939. The average total farm 
inventory increased $386 between the beginning of 1939 and the end of 
the year. The feed inventory showed the largest increase, with cattle, 
machinery, and farm improvements also showing increases. 

When the cash receipts and cash expenses are combined with non- 
cash expenses and inventory changes, then the total farm income and 
total expenses can be obtained. The total income, expenses, and also 
investments for the average of the 1,346 farms are itemized and shown 
in Figs. 2, 3, and 4. 

Farm Investments 

The capital investments averaged $13,150 per farm for the 1,346 
farms included in this report in 1939. Fig. 2. indicates the various 
investment items and the amount and percentage that each item is of 
the total investments. 


Average of 1,346 Farms 


Land 

. . $ 5,060 

Improvements (less house) . , 

. . 3,454 

Livestock 

. . 1,786 

Machinery 

. . 1,474 

Feed 

890 

Orchard 

486 

Total investments 

. . $13,150 


Fig. 2. Percentage of total investments 
in various items on the average of 1,346 
Michigan farms, 1939. 
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Ftom Recdpts 

The gross income averaged $2,960 per farm in 1939. Figure 3 shows 
the gross income and the relative importance of the different sources 
of income for 1939. 



Average of 1,346 Farms 


Crops 894 

Dairy products 893 

Cattle 372 

Poultry and eggs 237 

Hogs 187 

Labor off farm 121 

Agr’l cons, payments 120 

Sheep 90 

M iscellaneous 46 


Gross income $2,960 


Farm Expenses 

The total expenses averaged $2,048 per farm in 1939. Figure 4 shows 
the various expense items and the amount and percentage that oacli 
item is of the total expenses. 


Average of 1,346 Farms 


Operator’s labor $ 525 

Hired labor 242 

Family labor & board 218 


Total labor ’$ 985 

Machinery 327 

Feed purchased 241 

Crop expense 202 

Improvements 136 

Taxes 75 

Livestock (including horses) 52 

Miscellaneous 30 


Total expense $2,048 



Fig. 4. Percentage of total expenses for 
various items on the average of 1,346 
Michigan farms, 1939. 
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Change in General Level of Farm Incomes 

Farm earnings vary greatly on the average of all farms from year 
to year. This is shown by over 10,000 individual farm records kept by 
farmers in cooperation with the Farm Management Department during 
the last 11 years, 1929-39 (see Fig. 5, and Table 2). Farm earnings 
averaged ‘‘in the red” for each of the years 1930 to 1932, showed 
gradual improvement from 1933 to 1936, averaged about the same in 
1937 and 1938 as in 1934, and then showed some improvement again 
in 1939. 


Table 2. Percentage distribution of labor incomes by years, 1929-39. 


Year 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

11- 

year 

av. 

Number of farms .... 

427 

771 

925 

831 

795 

845 

933 

1,055 

1,163 

1,252 

1,346 

940 

I.iabor intHJine 


Percentage of farms m each income group 

$1 ,001 or more 

1 to 1,000 

0 or less 

25% 

52 

23 

6% 

32 

62 

1% 

16 

83 

1% 

12 

87 

10% 

65 

35 

23% 
56 1 
21 1 

31% 

56 

13 

51% 

43 

6 

24% 

54 

22 

23 % 

57 

20 

32% 

54 

14 

21% 

44 

35 


What cauvses this >ear-to-year variation in farm earnings? Changes 
in farm organization and management and variations in crop yields 
and animal production are important factors on individual farms. But, 
the most important factor causing this annual variation in farm earn- 
ings is the genera] price level. When the general price level changes, 
the prices of basic commodities, such as wheat, corn, pork, butter, and 
wool change quickly. But, many costs of operating a farm cannot be 
adjusted so quickly. Wages, taxes, debts, retail prices, and overhead 
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costs change very slowly. Therefore, farmers are benefited by rising 
prices but are adversely affected by falling prices. That the course 
which commodity prices take and the adjustment of farming costs to 
them has an important influence on farm incomes is shown in Fig. 5. 

Variation in Individual Inoonnea Each Year 

Individual farm incomes vary greatly under the same price con- 
ditions (Fig. 6). Most of the important factors causing the great 
variation in earnings on farms for any one year are under the control 
of the farmer. Such factors as size of business, cropping program, 
livestock program, combination of enterprises, and efficiency in the 
use of labor and capital are some factors over which the farmer has 
considerable control. 


LABOR 

INCOME 

PER CENT 


PER 

CENT 

5 10 15 20 25 

i i i 1 1 

^4001 ormofB 

1 


6 

3501 to 4000 

1 


.4 

3001 to 3500 

■ 

2. 

1.6 

2501 to 3000 

■ 


1.7 

2001 to 2500 



4 1 

1501 to 2000 


101 

7 5 

1001 to 1500 



15.9 

501 to 1000 

■ 


28.4 

1 to 500 



26.1 

-500 too 

HHBHHHHI 


9.6 

-1000 to -601 



3.5 

-1 001 or less 



8 

.6 


Fig, 6. Distribution of labor incomes on 1,346 Michigan farms, 1939. 


Farming is an occupation which usually amounts to providing the 
farm operator and his family with jobs. Of the 1,346 farm operators 
represented in this report, more than 70 per cent received between $1 
and $1,500 for their labor and management during 1939. 

State and Area Averages 

The accompanying tables, 3, 4, 5, and 6 indicate that farm earnings 
vary considerably between different areas in any one year. Also, the 
areas do not retain the same relative position in earnings year after 
year (see bottom Tabic 3), Factors beyond a farmer’s control will 
cause changes in the relative position. These tables show percentages 
of tillable landln various crops, crop yields, livestock inventories, power 
and machinery costs, amounts of labor, and various other factors affect- 
ing farm earnings, as well as average income and expense figures. 
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Rate ean^ on investment (per cent) 

Net Farm Income 

Less: Interest at 5% 

Labor Income— 1939 

Labor Income— 1938 


*F1gQte8 not eon^tanUie brtveen areas because on «»no bums both 1938 and 1939 paymrats were received during 1939. 



Table 4. Peixenlac^es of land in different crops and crop yidds by type-of-farming 
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Oth^ hay 

Com - . 

Wheat 

Oats (oats and bariev mi\ed) 

Bariqr 

Beans 

Sugar beets 
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Fruit and truck . 

Other crops 

^ . .capQPQP3fO .« 

Value crops produced per tillaUe acre 

Crop sales 

Feed bought 


Crop Yields p® Acre: iP 

Alfalfa hay .... 

Other hav 

Com for silage 

Cwn (shelled) 

Wheat 

Oats 

Bariey 

Beans 

Sugar beets 

Potatoes 


*'nilaUe land in tree fruits and vin^’ard is not included in this factor 
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^Tillable land in tree fruita and vineyards is not included in these factors 



Table 6. Labor, macbinery, improvement, and other costs hj type-of-farming areas, 1939. 
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Improvements: 
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Cross income per tillaUe acre 
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Expenses per SlOO income ... 
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FEEDING AND CONFINEMENT REARING EXPERIMENT 
WITH TURKEYS DURING 1939 


F. N. BARRETT. C. G. CARD and ASHLEY BERRIDGE 
SscTioN OP Poultry Husbandry and Lakb City Expbrimbnt Station 


Two major problems confront the grower of market turkeys. Not 
only must the product be of choice quality to obtain the best possible 
selling price but the production costs must be kept as low as possible 
if the maximum profit is to be realized. It is evident that these two 
problems are influenced by several factors of which the feeding pro- 
gram plays a dominant role. Earlier trials resulted in the development 
of mashes which apparently are adequate for normal growth and the 
excellent development of turkeys reared under confinement conditions. 
The more recent work has been concerned with reducing feeding and 
rearing costs without limiting the finest development of the birds. In 
this latter connection, the grain studies started in 1938 immediately 
proved this to be a very promising field for exploration. 

The result of free choice feeding of grains was rather startling as to 
the kind preferred and also as to the proportion of whole grain con- 
sumed. With the check mash 7, the grain part of the diet increased 65 
per cent while the more expensive mash was reduced by a like amount 
and costs were materially reduced. The work with grains is being 
continued. This report is the fifth of a series of turkey production 
studies in which the rearing method of the manner of presenting data 
are comparable. 

1939 Objectives 

The 1S>39 trials include a continuation of studies with reference to 
the grain part of the diet and possible factors that might influence the 
proportion of grain to mash that the birds consume. 

Little is really known as to which is the best grain for turkeys and 
whether only one grain or a combination of grains should be fed for 
the best and cheapest results. What is the effect of ma.shes of differ- 
ent protein levels on the proportion of grain consumed and the result- 
ing cost? What might be revealed if the birds had a free choice of 
several grains? Is it possible that certain grains may be preferred 
during the growing period and others at the finish? The work with 
grains is an attempt to answer these and similar questions. Three pens 
of turkeys were used in the free-choice hopper feeding trials with 
corn, wheat, oats and barley as the grains. These four grains were fed 
in combination with our standard mash number 7 and also wdth a con- 
centrate mash number 13. The birds were given full opportunity to 
express a possible preference for certain grains at the various stages 
of development. Costs and rearing studies with a small type Bronze 
turkey, and a cross of the small type and standard Bronze strains were 
included this year to understand better the economic characteristics 
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of these sorts. It has been a common practice in conducting feeding 
trials with turkeys to use a random selection of poults regardless of 
the sex ratio. Work was started this year with a separate pen of male 
and of female Bronze turkeys to observe possible differences in feed 
intake and cost per pound of gain for each sex. 

Incubation and Starting Methods 

The poults used in these trials were hatched at the poultry labora- 
tory at East Lansing from eggs produced by the breeding flock of 
Bronze turkeys at the Lake City Experiment Station. The hatching 
date for the different pens is given in Table 1-A. The young poults 
were kept for the first 24 hours in baby chick boxes. At the end of that 
time they were placed under small brooders in the laboratory in lots 
of about 40 poults each. Mash in hoppers (together with water in 
vacuum fountains) was the only food given for the first week. Burlap 
was used for a floor covering for the first three or four days, after 
which time fine shavings were used until the birds were removed to 
Lake City. 

Experimental Pens at East Lansing 

At the end of the first week the poults were sorted into experi- 
mental lots of 25. each. Each lot was provided with an indoor pen 
4^2 feet wide and 10 feet long with an electric hover. Perches were 
added when the hovers were no longer required. 

It was necessary to remove the poults hatched on May 22 to quarters 
in a laying house, when they were three weeks of age, to give the 
preferred location in the laboratory to younger birds. The birds re- 
mained in these quarters until removed to Lake City at the end of the 
seventh week. 

The poults of the second lot remained in the quarters first men- 
tioned until the end of the sixth week. With each group it was neces- 
sary to keep the poults under the conditions described until their age 
and the weather condition made it possible to transfer them to the 
large, open turkey house at Lake City. 

The Lake City Turkey Houee 

At the Lake City Station, each lot of approximately 25 turkeys 
was confined to a pen 10 feet wide and 24 feet deep in the open-front 
turkey house. This building, which is 100 feet long, is constructed 
of rough lumber and poles. The house is divided into 10 pens with wire 
and wood partitions. At the end and back walls are hinged panels 
that may be opened for summer ventilation. At the rear of each pen 
are perches and a screened dropping board. The floors are of concrete, 
and straw ws^s used for litter. 

Feeding Plan 

With the free-choice grain feeding trials, Pens 5, 8, and 9 were used 
as is shown in Table 1-A which outlines the feeding plan. Pen 8 re- 
ceived mash 7 for the entire period. The birds in Pens 5 and 9 received 
mash 7 until the end of the eighth week at which time they were 
changed to mash 13 until the completion of the trials. Mash 13 is a 
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Mash Number 

— 



■■ 

Protein Content of Mash (per cent) 

27.2 

31.0 



per cent 

per cen 

Ground yellow corn 

10 

6 

Ground bats 

16 

15 

Wheat bran 

10 

10 

10 

Wheat flour middlings 

Meat scrap 

14 

12 

Fish meal 

8.5 

Dried skimmilk 

10 

10 

Soybean oil meal 

22 

25 

Alfalfa meal 

5 

10 

CJalcium carbonate 

1 

2 

Salt 

1 

1 

’•'Cod liver oil 

2 

.5 



Total 

100 

100 



*A Cod liver oil of 85 Vitamin D units was used in ration 7 while a “fortified ’’oil of approximately 400 
units was used in ration 13. Cod liver oil was discontinued in all rations after the sixteenth week. 


concentrate mash, with a protein content of 31 per cent, and mashes 
of this type arc expected to bring about the consumption of relatively 
large amounts of grain. Corn, wheat, oats and barley were hopper-fed 
in an equal and free-choice manner to all three pens from the end of 
the eighth week until the end of the trials. These grains were available 
at all times for the birds in two, regular, turkey feeding hoppers, each 
of which was provided with a central partition to make four equal 
compartments. Each compartment was 8 inches wide and 2 feet long 
giving the birds an opportunity to eat from either side. Each week, 
at time of weighing, the grains were arranged in a new combination 
to eliminate the possibility of any advantage due to location. Pen 8 
may be compared with Pen 2 which had mash 7 for the entire period 
but had corn as the only grain. 


Table 1-A. Feeding plan. 


Pen 

Breeding 

No. of 
Birds 

Hatching 

Date 

Mash 

Grain 

1 

Small Type 
Bronze 

23 

Apr. 10 

May 22. . . . 
May 22. . . . 
May 22. . . . 

May 22 

May 22. . . . 
May 22. . . . 
June 5. . . . 
.Tune 5. . . . 
June 5. .. . 
.Tune 5. . . . 

7 

Corn 

Corn 

Corn 

Corn 

Corn, 

Corn 

Corn 

Corn 

Corn, 

Corn, 

Corn 

wheat, oats, barley 

wheat, oats, barley 
wheat, oats, barley 

2 

25 

7 

3 

Bronze 

25 

7 

4 

Bronze 

25 

7 

*5 

Bronze.. . 
C"ros8-bred. . 
Small Type 
Small Type 
Bronze 

25 

7 and 13 . . . 
7 

6 

18 

17-A 

12 

7 

t7-B 

16 

25 

25 

7 

8 

7 

*9 

Bronze 

7 and 13 . . . 

1 7 

10 

Cross-bred. . 

30 





Mash was available at all times from the first day to the end of the trials. 

Chopped, fresh alfalfa was given daily after the third week. 

Grain and gravel were add^ to all diets at the end of the eighth week. 

♦Pens 6 and 9 received mash 7 until the end of the eighth week after which time both pens received 
mash 13 until the completion of the trials. 

tPen 7 was made up of birds of two ages because of the small number of poults available. 

Pens 6 and 10 were composed of poults resulting from a cross-mating of a small type male and 
standard Bronze female. 









MICHIGAN QUARTERLY BULLETIN 


The work with the small type Bronze strain included Pens 1 and 7. 
It was necessary to use birds of two ages in establishing Pen 7, be- 
cause of the small number of poults available. 

Pens 6 and 10 were used with the cross-bred birds resulting from a 
mating of small type Bronze males and Standard Bronze females. The 
management of the cross-bred, as well as the small type birds was the 
same as with Pen 2 in which Standard Bronze turkeys were used. 
Comparisons may therefore, be made between these pens in the tables 
which accompany this report. 

A study of possible differences in the feed requirements and cost 
of gains between male and female turkeys was undertaken in a small 
way with Pens 3 and 4 which were started with 25 Bronze poults in 
each. At the end of the twelfth week the birds in both pens were sorted 
as to sex, with the 21 surviving males being continued as Pen 3 and 
the 27 females as Pen 4. 

Results 

Free Choice Feeding Increased Proportion of Grain Consumed — 

The economy of any feeding system is strongly influenced by the pro- 
portion of the entire diet that is comprised of whole grain, as the price 
of grain is usually about half that of the mash. It is important to note 
in Table 2 that Pens 5, 8, and 9, which were provided with a free 
choice of corn, wheat, oats and barley, consumed a significantly greater 
proportion of grain to mash than those pens which received only corn 
as the grain part of the ration. These birds all |Lte grain more eagerly 
from the start to the finish than those receiving only corn. Conse- 
quently, there was a substantial reduction in production cost. These 
results coincide with those obtained in the 1938 trials. When mash 7 
is used with corn as the only grain, turkeys consume approximately 
70 per cent of mash and 30 per cent of grain, as an average of the 
entire period, for each pound of gain. When the same mash was used 
with the free choice of four grains, the grain consumption increased 
to 49.6 per cent in 1938 and reached the high point of 57.6 per cent in 
the 1939 trials. The two pens on the concentrate mash 13, with free 


Table 2. Proportion of mash and grain consumed.* 

(Total mash and grain consumed equals 100) 


Pen 

0-4 weeks 

5-8 weeks 

9-12 weeks 

13-16 weeks 

17-20 weeks 

21-24 weeks 














Mash 

Grain 

Mash 

Grain 

Mash 

Grain 

Mash 

Grain 

Mash 

Grain 

Mash 

Grain 

1 

100 

0.0 

100 

0.0 


24.1 

78.6 

21.6 

66.8 

34.7 

46.4 

63.6 

2 

100 

0.0 

100 

0.0 

92.5 

7.6 

EOCl 

16.0 

65.9 

34.1 

44.8 

65.2 

**3 

100 

0.0 

100 

0.0 

94.1 

6.9 

84.4 

16.6 

65.9 

34.1 

45.6 

64.6 

**4 

100 

^.0 

100 

0.0 

iLiu 

9.9 

84.4 

15.6 

63.6 

36.4 

33.7 

66.3 

5 

100 

0.0 

100 

0.0 


39.2 

61.7 

48.3 

22.8 

77.2 

10. 1 

89.9 

6 

100 

0.0 

100 

! 0.0 

99.8 

0.2 

99.9 

0.1 

85.9 

14.1 

46.3 

64.7 

7 

100 

0.0 

100 

0.0 


Not Romnarfi .' 

ile .... 





8 

100 

0.0 

100 

0.0 

77.4 

22.6 

4S.8 

51.2 

29.5 

70.6 

12.2 

87.8 

9 

100 

0.0 

100 

0.0 

64.9 

46.1 

39.6 

60.4 

22.3 

77.7 

14.1 

86.9 

10 

100 

0.0 

100 

0.0 

86.0 

14.0 

86.6 

13.4 

66.4 

43.6 

30.2 

69.8 


KMash in hoppers from the start. Grain hopper fed after the eighth week until the end of the period . 
**At the end of 12th week, all of the birds in Pens 3 and 4 were separated as to sex. After this period 
Fen 3 was continued with the 21 males and Pen 4 with the 27 females resulting from this separation. 
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choice of grains, consumed an average of 51.2 per cent of their total 
feed in the form of grain in 1938. In repeating these trials with two 
pens in 1939, the average grain consumption, as based on the entire 
period, was 61,6 and 64.9 per cent, respectively. The quality of the 
finished turkeys was excellent and appeared to be equally as good as 
that of birds fed the more costly diet combinations. What is the 
reason for this increase in grain, especially, as may be noted with 
the 27-per cent protein mash? Is it due to the greater interest in grain 
because of the variety, or is it due to the unusual liking for oats, which 
turkeys consume in great quantities when they have the opportunity? 

Turkeys Preferred Certain Grains~Of the grains fed, oats again 
ranked first with all three pens. As in the previous year, birds in all 
pens ate oats eagerly from the beginning to the end of the trials. Oats 
was the preferred grain at the finish with Pens 5 and 9 but was slightly 
exceeded by wheat during the last two weeks with Pen 8. In all pens, 
barley was eaten in large amounts during the first four weeks of the 
grain feeding, but interest in this grain dropped rather sharply after 
that time. Wheat, rather than corn, gained in preference at the finish, 
and the increase was confined largely to the last four weeks. Corn in 
1939, ended in fourth position in all three trials. Pen 9 was the only 
pen that showed any interest in corn and then only in the last four 
weeks. Its corn total for 16 weeks was 130.5 pounds while oats totaled 
799 pounds. Pen 5 consumed a total of only 7 pounds of corn for the 
entire 16 weeks in which grain was fed, but ate 557 pounds of oats 
during that time. Pen 8 ate only 2.5 pounds of corn while consuming 
604 pounds of oats. Why are turkeys so consistent in their enthusiasm 
for oats? Is it a desire for more bulky foods or do oats contain some 
nutrient that is wanted in larger amounts than is otherwise provided? 
The percentage of the total grain consumption for each of the four 
grains used that year is as follows: 



Pen 5 

. 

Pen 8 

Pen 9 

Com 

per cent 

.6 

per cent 

.2 

per cent 

10.8 

Wheat 

18.6 

26.0 

11.6 

Oats 

63.2 

59.4 

66.3 

Barley 

27.6 

13.5 

11.4 

Total 

100 

100 

100 




Male Turkeys Made Cheaper Gains than Females — ^With the sep> 
arate pens of male and female turkeys, which were established with 
the birds in Pens 3 and 4 at the end of the twelfth week, the males 
made the more economical gain. During the last 12 weeks, the males 
ate an average of 4.93 pounds of feed while the females consumed 5.60 
pounds for each pound of gain. The feed costs per pound of gain for 
the males during this period was $0,096 as compared with $0,108 for 
the females. The average of the combined pens for the entire 24-week 
period was $0.89 per pound of gain. It is generally known that the 
later gains with turkeys are made less efficiently than those made 
earlier in the birds* development, and consequently are higher than 
the average of the entire growth period. These statistics are the re- 
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Table 3. Potindt of feed consumed per pound of gain. 


Feed 

Pen 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Mash 

Corn 

Wheat 

3.12 

1.38 

3.07 

1.30 

3.01 

1.37 

3.01 

1.37 

1.76 

trace 

.53 

1.51 

78 

4.04 

.93 

2.95 

1.77 

2.08 

trace 

.76 

1.69 

.38 

1.61 

.32 

.34 

1.97 

.34 

2.78 

1.56 

Oats 








Barley 














Mash and Grain Total 

4.50 

4.37 

4 38 

4.38 

4.58 

4.97 

4 72 

4.91 

4 58 

4.34 


suits of only one year, and no definite conclusions will be drawn until 
more trials have been made. 

Feed Consumed* pcsr Pound of Gain — The average amount of mash 
and grain required to produce a pound of gain is given in Table 3. It 
is of interest to note the relatively low mash consumption of those 
pens having a free choice of grains. Inasmuch as Pens 3 and 4 were 
separated as to sex and reestablished at the end of the twelfth week, 
the figure presented for them in both instances, is the combined 
average. 

Average Cost of Producing a Pound of Gap — In determining the 
merit of any ration, the cost of producing a unit of gain is one of the 
factors to be considered. This information is given for each pen in 
Table 4. Consideration should also be given to the normal development 
of the birds, the growth rate, the character of the finished product, 
and py other advantage or disadvantage of a particular ration before 
definite conclusions are drawn. The 1939 feed costs were slightly higher 
than those of 1938 owing to an advance in price of most of the feed 
materials used. 

1939 Feed Prices — ^The average prices paid for the different mashes 
and grains are shown in Table 5. Mash prices advanced 17 per cent 
in 1939 over those of 1938. With the grains, wheat advanced 41 per 
cent, oats 60 per cent, barley declined 20 per cent, while the price of 
corn remained the same as in the previous year. 


Tabl« 4. Feed cost per pound of gain. 


rtjuu 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Mash 

$.073 

.018 

$.072 

.017 

$.071 

.018 

$.071 

.018 

$.044 

$.095 

.012 

$ 069 
.024 

$.049 

1 

$.065 

.021 

Corn 

Wheat 

KnM 

.6i2 

.017 

.004 

Oats 







Barley 
















Maah and Grain Total 

$.091 

$.089 

$.089 

$.089 

$.076 

$.107 

$.093 

$.082 

$.074 

$.086 
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Growth Rates — The rate of growth of the different groups may be 
noted from the data presented in Table 6 which gives the average 
weights of both male and female turkeys at the end of each four- 
week period. 

Mortality — Of 247 poults that started the trials, all but 18 com- 
pleted the 24 weeks in good marketable condition. Those not finish- 
ing included two birds that had broken legs, two others which died 
from accidental causes, one male removed because of fighting and 
three birds removed because of pendulous crops. Mortality, perosis, 
and crooked breast bones have not been serious problems with the 
birds in recent years. 

Final Weights — The final weights of both male and female turkeys 
are given in Table 7. There was very little observable difference in 
the quality of the birds at the finish and there were very few that 
would not be classified as Grade 1. 

Summary 

The feeding of corn, wheat, oats and barley to turkeys on a free- 
choice basis consistently increased the total amount of grain consumed 
and the proportion of grain to mash. 

When these four grains were presented in an equal and free-choice 
manner, the birds consumed more pounds of oats than any other 
single grain. 

Table 6. Growtii of turkeys. 

(Average weight in pounds) 



4 weeks 

8 weeks 

12 weeks 

16 weeks 

20 weeks 

24 week.*? 

Pon 


























M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

1 

.88 

.81 

2.74 

2 36 

5.53 

4.53 

8.80 

6.74 

11.93 

8 39 

14.53 

9.63 

2 

.94 

.86 

3.24 

2.77 

6.28 

5.09 

10.54 

8.04 

15 15 

10.72 

19.31 

13.02 

3 

.97 

.86 

3.23 

2.74 

6.71 

5.41 

11.09 

8.44 

15.86 

11 24 

20.23 

13.50 

4 

.99 

.85 

3 07 

2 64 

6.36 

5.26 

10.26 

8.26 

14 81 

10 95 

18 97 

13 17 

6 

.95 

.91 

3 07 

2.77 

6,75 

5.69 

10 77 

8.65 

15,40 

11.69 

19 63 

13.88 

6 

.83 

.64 

2.85 

2.12 

6.01 

4.48 

9.80 

7.02 

13.89 

9.36 

17 08 

11.18 

7 

.74 

.62 

2.60 

2.08 

5 45 

4.22 

9.00 

6 55 

13 04 

8.71 

16.49 

10.41 

8 

.96 

.81 

3.03 

2.46 

6.71 

5.15 

11.24 

8.18 

16.36 

11.33 

20.44 

13.35 

9 

.91 

.86 

2.92 

2 50 

6.12 

1 5 21 

10,55 

8.39 

15.46 

11.33 

19.45 

1 13.68 

10 

.99 

.90 

3.05 

2.67 

6.65 

5.42 

1 

10.66 

8.25 

15.11 

11.03 

18.41 

13.01 
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Table 7. Final weights of tnrkegs in pounds at 24 wedu of age* 


Pen 



■ 

2 

3 

D 

5 

6 

! 

7 

8 

0 

10 

Birds Started 

23 

25 

25 

25 

25 

16 

28 

25 

25 

30 

Surviving Birds 

22 

24 

23 

24 

22 ; 

13 

25 

22 1 

25 

20 

Total Weights 

266,7 

304.2 

367.6 

397.3 

368.6 

102.5 

330.3 

367.5 

404.8 

458.3 

Number of Males 

11 

13 

7 

14 

11 

8 

13 


11 

15 

Heaviest Male 

17.0 

22.8 

21.6 

20.3 

22.3 

18.0 

18.8 


20.6 

20.0 

Lightest Male 

13.2 

15.3 

18.5 

17.0 

16.6 


15.3 


17.0 

16.6. 

Average Weight .... 

14.53 

10.31 

20.23 

18.07 

10.63 

17.08 

16.40 

20 44 

10.45 

18.41 

Number of Females 

11 

11 

16 

10 

11 

5 

12 

13 

14 

14 

Heaviest Female 

12.1 

16.6 

15.8 

16.4 

16.0 

11.0 

11.7 

14.8 

15.0 

14.3 

Lightest Female 

8.1 

0,8 

11.8 

11.8 

13.0 

10.6 

0.6 

11.0 

12.2 

11.8 

Average Weight . . . 

0.63 

13 02 

13.60 

13.17 

13.88 

11.18 

10.41 

13.36 

13.63 

13 01 


Oats again ranked first in total pounds consumed and were eaten 
eagerly by the birds from the start of the feeding trials to the finish. 
During tlie 1939 trials the birds consumed more pounds of oats than 
all other grains combined. 

Wheat was generally preferred to corn and was eaten most eagerly 
during the last four weeks of the trials. 

Barley was eaten in rather large amounts" during the first ‘four 
weeks of the grain feeding, but the interest in this grain dropped 
rather sharply after that time. 

Corn was the grain least preferred in 1939 with all pens. Only one 
pen showed any interest in this grain and then only in the finishing 
weeks. 

The work with grains strongly suggests a possible advantage of 
including hoppers of whole oats along with corn, or even with wheat 
if the price permits, throughout the grain feeding period. 

The concentrate mash 13, continues to give highly satisfactory 
results in the manner used. 

Male turkeys made more efficient use of feed than did females, from 
the twelfth week to the finish, and produced gains at slightly lower cost. 

Several years of rearing turkeys under confinement conditions have 
clearly demonstrated the feasibility of such a system for the rearing 
of market turkeys. 
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THE REDHAVEN PEACH 


STANLEY JOHNSTON 
Section of Horticulture 

For many years the* Flberta peach so completely dominated the 
peach variety list and comprised such a high projiortion of the trees 
in orchards in virtually every j^each growing state, that well dis- 
tributed and orderly marketing of peaches was practically impossible 
'There usually would be a scarcity of peaches durni^ the early part of 
tlie season and an oversupply during the Klberta harvest. 

This condition was brought about largely because of the lack of 
varieties maturing earlier than Jilberta which had good handling and 
shipping qualities. In an effort to assist in correcting this condition a 
])each breeding experiment was started by the Michigan Agricultural 
Fxperiment Station at its South Haven Station in Fi24. The first 
practical r(‘sult of this project was the introduction of the Halehavcn 
peach in FH2, and next, the inlroduction of Kalhaven in 1936. Kal- 
haven matures about four da\s before Klberta, Halehaven about 17 
<lays, and now, as a third step in the program, the introduction of the 
Redhaven peach is announced— a variety maturing about 30 days earlier 
than Klberta. 

l\edha\en originated at the South Haven T'.xperimcnt Station from a 
cross made between Halehaven and Kalhaven (Halehaven x Kalhaven) 
in 1930. At that time, neither parent had been named but were still 
under trial and known only by number. 

Trees of the Redhaven variety ha\e shown no weaknesses to date 
and are vigorous and very productive. The scaffold branches usually 
originate at wide angles with the trunk which add to their strength 
hh'uit buds are apj)arently much hardier than those of hdberta but not 
so hardy as those (;f such varieties as South Haven and Jvochester. 

d'he blossoms are coniparativel} small, orange- pink in color, with 
the stamens and pistil protruding beyond the petals in the unopened 
flower. All abundance of [lollen is produced and the \anety is self- 
fertile, having an inclination to set fruit heavily. 

The fruits of Redhaven mature very early, about a month before 
Klberta. They are medium in size, slightly elongated in shape, and 
usually almost completely covered with a brilliant red color. Where 
the ground color shows it is a bright yellow. The skin is smooth and 
tough. The flesh is yellow, firm, fine-textured, moderately sweet in 
llavor and of good quality. Fruits of this variety make a fine appear- 
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Fig. 1. The Redhaven peach in natural color and size. 
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ance when sliced and served fresh. Apparently the stone is always 
free. The firm flesh and tough skin indicate considerably better han- 
dling qualities than are usually found in a peach of this season. 

In general, it is l)elicved that this variety has the necessary quali- 
fications of an excellent early maturing peach. The one step in its 
culture that will demand close attention for best results will be proper 
thinning. If the fruits are properly thinned there should be no dif- 
ficulty in obtaining peaches of A-grade size. 

It is a good rule to test all new fruit varieties in moderate num- 
bers before making extensive plantings. Redhaven is no exception to 
this rule. The grower should also consider the season of this variety 
carefully in relation to his location and market demands for such an 
early variety. For many growers, a variety of this season with good 
handling qualities will fill a long felt need. For others, it may mature 
at a season when competition from peaches shipped in from other 
sections is such that there would be serious doubts as to how many 
early-maturing, locallv-grow n, peaches could be disposed of to ad- 
vantage. 




VOL. 23— NOVEMBER, 1940— NO, 2 


97 


SNOW DAMAGE TO CONIFER PLANTATIONS 


MAURICE W. DAY 
SaOTXOK OF Fobbbtbt 

The winter of 1938-1939 was one of unusually heavy snowfall in 
the Upper Peninsula of Michigan. The U. S. Weather Bureau station 
at Sault Ste. Marie recorded a total snowfall of 128 inches. This heavy 
snowfall furnished an excellent opportunity to study the damage 
caused by snou^ in young coniferous plantations. 

The plantations studied were those on the Dunbar Forest Experi- 
ment Station. These plantations are made up of blocks of red pine, 
white pine, Scots pine, Norway spruce, and white spruce; their age 
varies from 10 to 13 years from the time of planting. 

Each plantation was examined separately, and the individual trees 
examined in each plantation were mechanically selected over the entire 
plantation. The number of trees examined was determined by the size 
of the plantation; the trees are listed by species in Table 1. 

The damage consisted almost entirely of a breaking away of the 
lower lateral branches that were below the snow level. The degree of 
damage was determined for each tree. Trees having three or more 
branches broken away were classified as having suffered severe dam- 
age, because those trees were usually weakened seriously. The branches 
are usually not broken completely away from the main stem of the 
tree, but remain attached to the trunk. This condition probably will 
cause defects in the lumber eventually produced by those trees, most 
typical of which will be small loose knots. Because of the large amount 
of resin exuded by these wounds, the amount of fungous infection 
will probably be small. 

The amount of damage to the several species is shown in Table 1. 
Red pine was most heavily damaged with 17.9 per cent; the next being 
white pine, 7.3 per cent ; white spruce, 2.0 per cent ; Norway spruce, 
1.2 per cent; and Scots pine, 0.9 per cent. All percentages are based 


Table 1. 


Species 

Degree of Snow Damage 

Total 

number 

of 

trees 

examined 

Total 
per cent 
of 

trees 

damaged 

None 

1 Moderate | 

1 Severe 

Number 

of 

trees 

Per 

cent 

of 

total 

Number 

of 

trees 

Per 

cent 

of 

total 

Number 

of 

trees 

Per 

cent 

of 

total 

Red Fine 

S70 

82.07 

02.08 
08.01 
98.77 
99.06 

140 

12.81 

6.04 

1.69 

0 92 
0.94 

56 

6.12 

1.28 

0.40 

0,81 

0 

1,093 

546 

262 

327 

212 

17.93 

7.32 

1.99 

1.23 

0.94 

White Pine 


33 

4 

7 

yniHe Spruce. . . . 
Norway Spruce. . 
Scotff Pine 

247 

1 

323 

3 

1 

0 

210 

2 
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Upon the total for that species. The amount of severe damage was 
roughly in proportion to the total damage. 

The relationship of height to damage was studied. It was found 
that the damaged trees were largely the smaller trees of the stands, 
especially when these were surrounded by larger trees. Average 
heights of undamaged and damaged trees are given for the various 
species in Table 2. 

Table 2. 


Species 

Average 

H^ght 

Trees 

Average Height of Damaged Trees 

Moderate 

Damage 

Severe 

Damage 

All 

Damaged 

Trees 

Red Pine 

7.74 

5.40 

4.67 

5.16 

White Pine 

7,39 

5.82 

5.00 

5.65 

White Spruce 

4.60 

4.50 

5.00 

4.60 

Norw^ Spruce 

3.45 

2.33 

1.00 

2.00 

Scots Pine 

11.27 

7.50 


7.50 





A one-fourth acre plot of red pine, containing 175 trees averaging 
7.8 feet in height, was pruned in the fall of 1938. The trees were 
pruned so as to leave at least four whorls of branches ; this amounted 
to pruning to about an average height of 4j4 feet from the ground. 
No trees were damaged in this plot, thereby indicating that early 
pruning will prevent this type of snow damage. 

The breaking of branches is usually confined to the late winter or 
early spring when the snow is melting. The branches buried in the 
snow are slowly pulled downward as the snow melts and settles ; when 
the strain becomes sufficiently strong the branch tears away from the 
trunk or pulls out of the snow. Snow with an ice crust is more likely 
to damage the tree. 

The practical application of this study lies mainly in the selection 
of species most suitable for planting in areas likely to be most subject 
to snow damage. The results of this study may also be applied to farm 
windbreak and snowfence plantings. Of the species studied, Scots pine 
and the spruces seem best adapted to deep snow conditions. Whtrt 
red pine and white pine are planted, damage may be greatly reduced 
by pruning to a height of three or four feet at as early an age as 
possible. Since damage is less after a height of 8 to 10 feet is reached, 
measures to obtain thrifty growth are advantageous. 
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TRACTOR COSTS IN MICHIGAN, 1939 


F. M. ATCHLEY* 
SitCTiOK OF Farm Manaormbnt 


Fifty-six farmers in Michigan, operating 60 tractors, cooperated 
with the Farm Management Department in a study of tractor costs in 
1939. The records kept by these men included cash operating expenses, 
as well as the fixed charges for depreciation, interest, and shelter on 
their individual tractors. The men kept a record of the hours used for 
all operations, including belt, drawbar, and custom work. As well as 
keeping the tractor record, these men also were cooperators in the 
Farm Accounting Project of the Farm Management Department. It 
was, therefore, possible to get information on the acreage and produc- 
tion of the various crops, the number and production of the various 
kinds of livestock, and the receipts and expenses of operating each co- 
operatoPs farm. 

The 60 tractors used in this study were located on farms throughout 
Michigan, but primarily in the southern part of the Lower Peninsula, 
where general farming is the most prevalent. There were 25 one-plow, 
30 two-plow, and S three-plow tractors included in this study. All but 
2 of the one-plow tractors were of the general-purpose type, and these 
2 were orchard type tractors. Twenty-two of the two-plow tractors 
were of the general-purpose type, while 3 of the three-plow tractors 
were of the standard type and 2 were of the general-purpose type. 

The average cost per hour of operating the various types and sizes 
of tractors is shown in Table 1. Fuel and lubricants were charged at 
each individual farmer’s purchase price. Man labor used in servicing 
and repairing the tractors was charged at 25 cents an hour unless other- 
wise specified by the operator. Figures for annual depreciation and 
value of the tractor were furnished by the operator and interest was 
charged at 6 per cent on the average value of the tractor in 1939. 


One-Plow Tractor Costs 


About 42 per cent of the tractors in this study were of a size which, 
for lack of a better term, have been designated as the one-plow size. 
This percentage of the total group of tractors in the study compares 
with 33 per cent in 1938 and 21 per cent in 1937. Assuming this sample 
is representative, this indicates a definite increase in the proportion of 
small tractors on Michigan farms. The 25 one-plow tractors in the 
study this year averaged slightly more than two years old at the be- 
ginning of 1939, and were worth an average of $565 each (Table 1). 


♦K. T, Wright and E. B. Hill, both of the Farm Management Department, inau- 
gurated this study in 1933 and have assisted by giving many valuable suggestions. 
Members of the extension service of the department were in charge of collecting 
the tractor records. 
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T*lil 0 1. Ralalioii of tiae tjrpo of traetort to tibosr yoorly lusd hi&vaAf 
cotit in Mtehifaa, t$39. 


Item 


Number of tractors. . . 

Tractor age (years) . . . 
Tractor value 

Hours of use in year: 

Drawbar 

Belt 


Total (own and custom) 

Custom 

Ye^y costs: 

Opmting expenses — 

Fuel 

Lubricants 

Repairs 

Labor (chores and repairs) 
Auto use 

Total 

Fixed Charges — 

Depreciation 

Interest 

Shelter 

Total 

Total yearly costs 

Hourly costs: 

Ogmting 


1939 average hourly costs, total 

1988 average hourly costs 

1937 average hourly costs 

1936 average hourly costs 

1935 average hourly costs 

1985-39 average hourly costs . .. 

Fuel for 10 hours (gal.) 1939 

Oil for 10 hours (qt.) 1939 


Sixe and type of tractor 

1-Plow 

General 

Purpoxe* 

2-Plow 

3-Plow 

Both** 

General 

Purpose 

Standard 

■1 

22 

8 

5 


2.0 

10.5 

1.4 

$565 

$804 

$251 

$1,067 

395 

608 

183 

430 

32 

65 

16 

77 

427 

573 

199 

507 

31 

55 

7 

86 

$ 58 

. $100 

$ 35 

$ 97 

10 

14 

10 

12 

9 

14 

12 

9 

6 

7 

4 

8 

1 

1 

0 

2 

S 84 

$136 

$ 61 

$ 128 

65 

103 

34 

108 

32 

44 44 

15 

- 59 

6 

6 

7 

6 

$103 

$153 

mgm 

$ 173 

187 

289 


301 

.20 

.24 

.31 

.25 

.24 

.27 

.28 

.84 

$0.44 

$0.51 

$0.59 

$ 0.59 

.53 

.67 

.55 

.56 

.42 

.58 

.57 

.52 

.40 

.63 

.56 

.68 

.59 

.58 

.55 

.63 

.48 

.57 

.56 

.60 

12.2 

16.7 

17.4 

20.1 

1.2 

1.1 

2.2 

1.3 


^Two of these were orchard type tractors. 

e*This groupJndudeB two general-purpose tractors and three standard tractors. 


They were used primarily for drawbar work because only 32 of the 
427 hours of use in the year were for belt work. Each tractor did 
about as many hours of custom work as it did belt work during the 
year. The cash operating expenses on these tractors totaled $84 for 
the year, and the fixed charges amounted to $103. The total yearly 
cost of operating these small tractors was, therefore, $187 or about 44 
cents an hour. Of the total costs 45 per cent were cash expenses and 
55 per cent were fixed charges. This hourly cost was about 9 cents less 
than for 1938 when these tractors were used about the same number 
of hours but with more fuel and higher depreciation charges. This 
figi)ire was also 4 cents an hour less than the i935-39 average. 
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Two>Plow Tractor Gists 

The 30 two-plow tractors in this study were divided into two 
groups — 22 general-purpose and 8 standard tractors. The general-pur- 
pose tractors averaged about 2 years old and were used about 34 per 
cent more than the one-plow size and, incidentally, more than any 
other size group in the study. The yearly cost for 573 hours of use 
was $289, 47 per cent for cash operating expenses and 53 per cent for 
fixed charges. The total charges amounted to 51 cents an hour which 
is 6 cents less than the charge for either 1938 or for the 5-year aver- 
age 1935-39. 

The standard type two-plow tractors are evidently on their way 
out of Michigan’s agriculture. There has been a smaller percentage of 
these tractors each succeeding year of this study and they have been 
the oldest of all the groups. In 1936 there were 22 of this type tractor 
in the study ; in 1937 there were 17 ; in 1938 there were 12 ; and in 1939 
there were only 8. These 8 tractors averaged 10.5 years old and were 
only used an average of 199 hours during the year at a cost of about 



Fig. 1. Percentage distribution of cost items on two-plow tractors, 1939. 
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$117 or 59 cents an hour. The average value of these tractors was only 
$251, making depreciation and interest charges relatively low. Cash 
operating expenses amounted to 52 per cent and fixed charges were 48 
per cent of the annual charges. 

Figure 1 shows that 53 per cent of the annual costs on all of the 
two-plow tractors were fixed charges while 47 per cent were for cash 
operating expenses. Depreciation and interest were the major fixed 
charges, and fuel was the largest item of the cash operating expense. 

Three-Plow Tractor Costs 

Records were kept on only 5 three-plow tractors in 1939. Two of 
these were general-purpose tractors and 3 were standard. These 5 
tractors averaged 1.4 years old at the beginning of 1939, were valued 
at $1,067 and were used an average of 507 hours, 86 of which were on 
custom work. These three-plow tractors were used on belt work 15 
per cent of the time which is more than any other size group. Cash 
operating expenses amounted to $128 a tractor, and fixed charges $174. 
The high fixed charge was caused by the relatively new, high valued 
tractors. The hourly expenses amounted to 5 ^ cents, 42 per cent for 
operating expenses and 58 per cent for fixed charges. 

Kinds and Amounts of Fuel Used 

The amount of fuel used averaged 1.2 gallons per hour for the one- 
plow tractors, 1.7 for the two-plow tractors and 2.0 gallons for the 
three-plow tractors (Table 1). Table 2 shows that about three-fourths 
of the fuel used in the tractors in this study was gasoline and about 
one-fourth fuel oil. Kerosene was used very little in the one-plow 
tractors and none in the other sizes. 


Table 2. Proportion of various kinds of fuels used in different sized 
tractors in Michigan, 1939. 


Item ] 

Percentage of eacli kind of fuel 
used in various sized tractors 

1-Plow 

2-Plow 

3-Plow 

Gasoline 

76 

71 

79 

Fuel oil 

23 

29 

21 

Kerosene 

1 

0 

0 






Tractor Use by Operations 

The one-plow tractors in this study were used 93 per cent of the 
time for drawbar use, which consisted primarily of plowing and the 
operations carried on in seedbed preparation, in addition to many 
miscellaneous uses (Fig. 2). The latter was made up of several dif- 
ferent items the most important of which were hauling manure, grain, 
and feed. 

About 89 per cent of the two-plow tractor work was on drawbar, 
wi|;|[^^lowing and dragging the most important single operations. Mis- 
qii^heous work done by the two-plow tractors was similar to that 
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OPERATION 
DRAWBAR 
PLOWING 
DRAGGING 
DISCING 
SOWING 
CULTIVATING 
SPRAYING 
HAYING 
BINDING 

OTHER 
BELT 

THRESHING 
SILO FILLING 
FEED GRINDING 
SHREDDING 
OTHER 

HOURS IN YEAR 0 50 100 0 SO 100 

Fig. 2. Hours of tractor use by operations for one- and two-plow tractors, 1939 


done by the one-plow tractors with the addition of some operations 
such as cutting- corn and combining. The belt work was divided be- 
tween four specific jobs and a group of miscellaneous jobs, but belt 
work, as a whole, did not take a very large portion of the time of 
these one- and two-plow tractors. 

The three-plow tractors were not shown in Figure 2 because of an 
insufficient amount of information. These large tractors were used for 
belt jobs 15 per cent of the time which was more than for the other 
sizes. (See Table 1). 

Hours of Tractor Use and Tractor Costs 

Tractor use on these farms ranged from 97 to 1,033 hours per 
tractor. The number of hours that a tractor is used during a year has 
a direct influence on the total tractor cost and upon the cost per hour 
of use. Eight of the two-plow tractors were used less than 250 hours, 
averaging only 149. The total cost for the year for this group was 
$95 a tractor, or 63 cents an hour (Table 3). Tractors in this group 
had a high hourly cost, which would have been still higher had the 
tractors not been so old, and low-valued, making the fixed charges low. 

Eleven of the two-plow tractors were used more than 550 hours, 
averaging 757 hours for the year, or more than four times as much 
as were those tractors in the low-use group. The total tractor cost 
was $353, or an hourly cost of only 47 cents as compared to 63 cents 
for the low-use group. Increased tractor use makes for increased total 
costs, but decreased hourly costs. 

The tractors were used much more for custom work in the high-use 
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Table 3. Influence of hours of use on two-plow tractor costs in Michigan* 1930. 



Hours use In year 


0-250 

261-550 

661-up 

Number of tractors 

8 

11 

11 

Tractor value (beginning of year) 

% 223 

$ 804 

$ 896 

Tractor age (average years) 

10.0 

2.1 

1 4 

Hours of use in year: 




Drawbar 

187 

388 

661 

Belt 

12 

38 

96 

Total 

149 

426 

757 

Custom 

5 

13 

92 

Yearly costs: 


$ 175 

Operating 

$ 50 

$ 105 

F^ed 

45 

136 

178 

I’otal 

$ 95 

$ 241 i 

$ 353 

Net cost to own farm 

01 

223 

247 

Hourly costs: 

Operating 

..33 

.2.5 

.23 

Fbced 

.30 

32 

.24 

Total 

$0.63 

$0.67 

$0 47 



group than in the low-use group. On the low-use group the income 
from the tractor’s share of the custom work reduced the total tractor 
cost $4, and $106 on the high-use group. This reduced the cost per 
hour of work on the operator’s own farm a negligible amount on the 
low-use group, but nearly 10 cents an hour on the high-use group 
which did much more custom work than the other groups. It is clear 
that some farmers can do custom work to reduce their own net tractor 
costs, but they must be careful not to lower the income on their own 
farms while doing it. 


Influence of Size of Farm 

The farms on which these tractor records were kept were divided 
into three groups according to the size of the farm. The 16 small farms 
averaged 76 acres, the 22 medium-sized farms 136 acres, and the 17 
large farms 274 acres (Table 4). These groups of farms had 71, 62, 
and 59 per cent, respectively, of their land area in crops. The three 
groups had about equal amounts of livestock per crop acre.* 

The tractors on the small farms were used an average of 415 hours 
during the year with belt work comprising only 7 per cent of that 
amount, while the tractors on the large farms were used 581 hours 
with 15 per cent of that amount being belt work. The large farms had 
200 per cent mqre crop acres than the small farms and 71 per cent 
larger businesses, but only 125 per cent more horses per farm, 33 per 
cent more men and 40 per cent more hours of tractor use. The use of 
a tractor on a large, extensive farm increases Jabor efficiency more than 
on a small, intensive farm, because the labor on extensive crops can, 

♦Crop acres are those from which crops were harvested in 1939, plus land in new 
seedings, summer fallow, and green manure crops. 
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Table 4. Relation of siae of farm to labor and power coets 
on Michigan farms» 1939* 




Size of farm 


Item 

Less than 
100 acres 

100-179 

acres 

180 acres 
and more 

Number of farms 

16 

22 

17 

Farm organization: 

Acres In farm 

1 



76 j 

136 

274 

Crop acres per farm 

Productive animal units 

64 

85 

162 

12.2 

18.7 

34.9 

Number of men 

1 8 

1.8 

2.4 

Number of horses 

1.2 

1 6 

2.7 

Days productive work, total* 

367 

406 

629 

— ^per crop acre 

6.6 

4.6 

3.8 

— per man 

229 

231 

265 

Total hours tractor use per farm 

Total yearly tractor cost 

415 

370 

581 

$ 188 

$ 181 

$ 290 

Labor and power costs: 




Man labor (own, family, hired) 

948 

985 

1,246 

Horse work ($75 per horse) , 

Net tractor cost (custom income deducted) 

90 

120 

202 

145 

164 

225 

Total cost per farm 

$1,183 

$1,269 

$1,673 

Cost per crop acre 

21 91 

14 92 

10 33 

Cost per day productive work* 

2 87 

3 03 

2.62 


^These data were not available for a few fanns. 


by introduction of a tractor, be reduced more than on intensive crops 
and livestock. 

The charge for man labor, including an allowance for the operator 
and his family, as well as cash paid hired help, was the major item in 
the total labor and power cost, comprising 80 per cent of the total on 
the small farms and 74 per cent on the large farms. The labor charge 
per crop acre was about $18 on the small farms and about $8, or over 
56 per cent less, on the large farms. The total labor and power cost 
per crop acre was $21,91 on the small farms and only $10.33, or nearly 
53 per cent less on the group of large farms. 

The comparison of total costs per crop acre is not fair unless the 
intensity of operations is considered. This was determined by comput- 
ing the cost for each day of productive work. This showed that labor 
and power costs amounted to $2.87 per day of productive work on the 
small farms, $3.03 on the medium-sized group of farms, and $2.62 on 
the large farms. The cost of power on these large farms was not less 
but the man labor was more efficient than on the small farms. 
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LEGUME SILAGE VS. CORN SILAGE VS. LEGUME 
HAY FOR FATTENING HEIFER CALVES 


G. A. BRANAMAN and G. K. DAVIS 
Sbctxons of Animal Husbandbt and Agbicultural Chbmibtbt 


The data presented here are the results of the second experiment 
in comparing the above-mentioned feeds. The first experiment was 
reported in the Quarterly Bulletin for August 1939. The results were 
relatively more favorable for legume silage in the first test than in 
the second. In the first test, it was necessary to add a protein-rich 
feed to the legume hay and corn ration in order for the cattle to main- 
tain gains. Yearling steers were fed in the first test, while heifer 
calves were fed in this test. 

In the second test, the cattle continued to make satisfactory gains, 
and no protein supplement was added to the ration. The hay used in 
the second test was considered to be of better quality than that used 
in the first test. 

Objects of the experiment : 

1. To compare alfalfa hay and alfalfa silage when equal amounts 
of corn are fed. 

2. To determine the amount of corn required with alfalfa hay 
or alfalfa silage to equal well-eared corn silage. 

Colorado-bred Hereford heifer calves of ‘^good'’ grade were pur- 
chased on the Chicago market Nov. 2, 1939 at 9 cents per pound. They 
gained 15 pounds per head above Chicago weights in two weeks on 
oats, silage and hay, despite their having severe colds. 

Alfalfa hay and silage were made from first-cutting alfalfa con- 
taining a heavy timothy mixture. Alternate swaths from the same 
field were ensiled immediately after mowing and 60 pounds of beet 
molasses were mixed with each ton of alfalfa. When properly cured, 
the hay in the remaining swaths was baled from the windrow with a 
pick-up baler. It kept very well with leaves well-conserved, although 
some discoloration resulted* inasmuch as it was classified as No. 3 
market grade. 

Well-matured and well-eared corn silage was made from a field 
yielding 6.24 tons per acre, and shelling at that time 36.4 bushels per 
acre when dried to 15 per cent moisture, or 5.83 bushels per ton of 
silage, or 16.34 pounds per hundred pounds of silage. 

Chemical analyses of the feeds being compared are shown in Table 
1. Corn silage was somewhat higher in dry matter than was alfalfa 
silage, while dry matter content of the hay was approximately three 
times as high as that in the alfalfa silage. 

In order to compare the feeds more easily and on a similar basis, 
the nutrient content was calculated on a water-free basis (recorded 
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Table 1. Chemical analyses of feeds. 



Dry 

Matter 

Crude 

Protein 

Ether 

Extract 

Carbohydrates 

Ash 

Crude 

Fiber 

N-free 

Extract 

Per cent 

Per cent 

Per cent 

Per cent 

Per cent 

Per cent 

Alfalfa hay 

87.22 

13.01 

2.01 

30.84 

35.78 

6.58 

Alfalfa silage *..... 

29.29 

4.. 39 

i.r>i 

9 33 

11 83 

2.23 

Corn silage 

33.72 

3.27 

1.37 

6 71 

20.61 

1.76 


in Table 2). Alfalfa hay and alfalfa vsilajs^e are seen to be very similar 
wlien all the water has been removed, ilie silage was higher in ether 
extract and in ash, while the hay was higher in fiber content. Corn 
silage was lower than alfalfa silage or hay in all nutrients, except 
nitrogen-free extract and in the hay, ether extract. In nitrogen-free 
extract, which is the more soluble and digestible part of carbohydrate 
materials, corn silage was approximately 50 per cent higher than the 
other feeds. 

Greater energy value, or fattening ability would be expected from 
the analysis of corn silage, while its low protein content would in- 
dicate a need for that nutrient. 


Table 2. Analyses on water-free basis. 



Crude 

Protein 

Ether 

Extract 

Carbohydrates 

Ash 

Crude 

Filler 

N-free 

Extract 

Per cent 

Per cent 

Per cent 

Per cent 

Per cent 

Alfalfa hay 

14 91 

14 98 

9 69 

2.30 

5 15 

4 06 

35.35 

31.85 

19.89 

41 05 

40 41 

61 . 15 

6 39 
7.61 
5.21 

Alfalfa silage 

Cora silage . . 


Rations Fed and Gains Made 

Calves were weighed weekly and enough shelled corn was fed with 
free-choice hay allowance in Lot 1 to produce a gain in weiglU similar 
to that made by calves in Lot 2. 

The Lot 2 calves were full-fed on corn silage twice daily, with one 
pound of cottonseed meal for each 400 pounds of calf weight, and hay 
was available in the rack. 

Lot 3 calves were full-fed alfalfa silage twice daily and the same 
amount of corn as in Lot 1. 

Salt and bonemcal were supplied in separate boxes to each lot. 

After 111 days of feeding, during which time calves in all lots made 
very nearly the same gains, additional corn in equal quantity per calf 
was given to all lots. One heifer in Lot 3 went oflf feed completely 
just at that time and was removed. Her gain, which had been slightly 
below the lot average previously, was included, as well as feed con- 
sumption up to that time. 
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Table 3. WeigkU and gains of cattle and feed requirements* 



Lot 1 

Lot 2 

Lot 3 

Alfalfa 

Hay 

Corn 

SUage 

Alfalfa 

Silage 

Nov. 17, 1939 -Junb 7, 1940 (202 days) 

Calves per lot.* 

11 

373.6 

11 

379.3 

lO^ 

386. 4* 

Average initial weight 


First Pbbzod — N ov. 17, to Mar. 8: 

Gain per calf — 111 days 

178.6 

1.61 

6. 

182.6 

1.65 

167.9 

1.61 

6. 

Average dally gain — I'll days 

Average dally ration — 111 days; 

Shelled com 

Cottonseed meal 

1.1 

1.8 

Alfalfa hay 

8.2 


Alfalfa silage 

19.9 

Corn silage". 


22.3 

Feed for lOO pounds gain: 

Shelled corn 

376. 

399. 

Cntt-nnseAd meal 

68. 

109. 

Alfalfa hay 

613. 


Alfalfa silage 

1316 

Corn silag^ 


1358. 

$ 4.24 

Feed cost for 100 pounds gain (low-priced feeds) *♦ 

$ 6.81 

$ 5.76 

Last Pbbzod — Mar. 8 to Junb 7: 

Gain per calf — last 91 days 

184.7 

2.0 

10.8 

192.6 

2.1 

4.9 
1.6 

1.9 

204.6 

2.26 

11.3 

Average daily gain — last 91 days 

Average daily ration — last 91 days: 

Shelled corn 

Cottonseed meal 

Alfalfa hay 

8.4 


Alfalfa silage 

. 28.6 

Coro silage 

** 

20.2 

230. 

76. 

91. 

Feed for 100 pounds gain; 

Shelled corn 

630. 

602. 

1 

Cottonseed meal 

Alfalfa hay 

415. 


Alfalfa silage 

1048. 

Coro silage 


964 

$ 6 79 

Feed cost for 100 pounds gain (low-priced feeds) ♦♦ 

$ 6.96 

$ 6.42 

Ektibb Fbbdzng Pbbzod — N ov. 17 to Jubb 6: 

Final feed-lot weight 

736.7 
363 . 2 
1.80 

8 2 

7.64,4 

376.1 

1.86 

2.2 

1.3 

1.8 

757.9 

372.5 

1.83 

8.3 

Gain per calf — 202 days 

Average daily gain-^202 days 

Average daily ration — 202 days: 

i Shelled corn 

Cottonseed meal 

Alfalfa hay 

8.3 


' Alfalfa silage 

21.6 

Corn silage 


21.4 

118. 

72. 

100. 

Feed for IC^ pounds gain: 

Shelled corn 

454. 

463. 

Cottonseed meal 

Alfalfa hay 

463. 


Alfalfa silage 

1176. 

1 

Corn silage 


1151. 

$ 6.03 
6.29 

Fe^ cost lor 100 pounds gain: 

♦♦Low-priced feed 

$ 6.40 
7.99 


♦♦Higher-priced feeds 



♦One calf was removed from Lot 3, March 8. 

Gain and feed for first period were computed on basis of 11 calves. 

♦♦Feed prices: Low-pbicbx» Fbsds: Shelled corn — 66c per bu.; cottonseed meal — 832; alfalfa 

‘n hay — ^$8; alfalfa silage — ^$2.67; and corn silage— $4 per 

ton. 

Hiorbr-pricbd Fsbdb: Shelled corn — 70e per bu.; cottonseed me^ — $40; alfalfa 
hay — $10; alfalfa silage — $3.33: and corn silage — $5 per 
ton. 
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Six pounds of corn and 8.2 pounds of hay daily in Lot 1 during the 
first period produced a gain similar to that produced in Lot 2 by 22.3 
pounds of corn silage, 1.1 pounds of cottonseed meal, and 1.8 pounds 
of alfalfa hay. Calves in Lot 3 tended to lag slightly behind those in 
the other lots in gain when eating 6 pounds of corn and 19.9 pounds 
of alfalfa silage. 

During the last 91 days of the test, with additional corn allowance, 
the alfalfa silage-fed calves in Lot 3 forged ahead in gain. The hay- 
fed calves in Lot 1 went off feed during the last two weeks, the gains 
dropping and costs rising; however, they were on full-feed again at 
the time of taking final weights. Until the time they went off feed, 
they had gained at the same rate as those in Lot 2, but slightly more 
slowly than did those in Lot 3. Considering the entire 202-day feeding 
period, the rate of gain in all lots was practically the same, or less 
than one-tenth pound per day difference. 

Cost of gain varies with feed prices. Two price levels were used 
to compute costs as indicated. Dry matter content in alfalfa silage was 
one-third that in the hay, and prices charged were in that proportion. 

Cost of gain was cheapest in Lot 2 in each division of the feeding 
period and most expensive (only slightly, however) in Lot 1 in each 
case. In fact, cost in Lot 2, with the higher-priced feeds, was prac- 
tically the average of the costs in the other two lots at the low feed 
prices. 

The increase of 25 per cent in feed prices, which was the difference 
in the two price levels used in the table, resulted in $1.26 to $1.59 in- 
crease in cost of 100 pounds of gain. The lower increase was for the 
corn silage-lot and the greater increase for the hay-lot. 

Comparing the amounts of feed required to make gains on the calves, 
787 pounds of alfalfa hay in Lot 1 were equivalent to 1 ton of alfalfa 
silage in Lot 3. 

Similarly, 585 pounds of corn and 632 pounds of hay in Lot 1 were 
equivalent to 1 ton of corn silage and 125 pounds of cottonseed meal in 
Lot 2. 

One ton of corn silage, with 174 pounds of alfalfa hay and 125 
pounds of cottonseed meal in Lot 2 were equivalent to 2,045 pounds 
of alfalfa silage and 583 pounds of corn in Lot 3. 

Discussion of Results 

Cost of the calves in the feed-lot when the experiment started was 
$9.40 per hundred pounds, including cost in Chicago, freight to East 
Lansing, and feed for two weeks. Market prices at the conclusion 
of the test were assigned by commission men from Detroit, Buffalo 
and Chicago; and were as follows: Lot 1, $9.00; Lot 2, $9.10; and Lot 
3, $9.25. 

Table 4 shows the balance left above total cost of calf and feed, 
when gains made by pigs from undigested corn are credited and when 
all feeds are charged. 

Possible values which could be credited to the hay or silage when 
other feeds are charged at the prices indicated are also shown in this 
table. 

Calves fed corn silage gave a higher return above feed cost and a 
higher value per ton of silage than those fed alfalfa silage. In fact, 
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Table 4. Financial Statement. 



Lot 1 

Lot 2 

Lot 3 


Alfalfa 

Hay 

Corn 

Silage 

AlfaUa 

Silage 

Initial cost per calf at $9.40 

Low-priced reeds: 

Feed cost 

$36.11 

$35.65 

$36.23 

23 . 35 

19.00 

22.91 

Calf and feed cost 

58.46 

54.66 

59.14 

Pig gains at $6.00 per cwt 

.53 

.46 

.58 

Cost — crediting pork 

57 93 

54.19 

68.56 

Necessary selling price in lots 

7.86 

7.18 

7.73 

Selling price in lot. s 

9 00 

9 10 

9 25 

Return above feed costs — per head 

8.37 

14.46 

11.66 

Return per ton of hay or silage (Crediting all returns above 
other feed costs) 

18.00 

10.70 

7.96 

Higher-priced feeds: 

Feed cost 

$29.16 

64.27 

$23.72 

$28.60 

Calf and feed cost 

69.37 

64.70 

Pig gains at $.6.00 per cwt 

.53 

.46 

.68 

Cost — crediting pork 

63 74 

58.91 

64.12 

Necessary selling price in lots 

Selling price in lots 

8 65 

7 81 

8 48 

9 00 

9 10 

9 25 

Return above feed costs — per head 

Return per ton of hay or silage (Crediting all returns above 
other feed costs) 

2 66 

9.74 

6 99 

13.06 

9 50 

6 08 


at the higher feed prices, the calves fed corn silage made a larger 
return per head than those fed hay with feed charged at the lower 
scale of prices. 

Likewise, a higher value was indicated for a ton of corn silage with 
other feeds charged at the higher prices than ^ was indicated for ►a ton 
of alfalfa silage with corn charged at the lower price. 

A higher return per head, and also for an equal amount of dry 
matter in the roughage, was shown by those calves fed alfalfa silage 
than by the hay-fed group. 

If selling prices of all lots had been the same, the same order of 
desirability of the three feeds would prevail; however, the comparative 
value of hay would rise and that of alfalfa silage would fall slightly. 

The following observations were made regarding results of the 
previous experiment described in the Quarterly Bulletin for August 
1939 and appear to be substantiated further by this test, although the 
advantage of alfalfa silage as compared with hay has been less. 

‘'Results of this one experiment indicate that alfalfa-clover 
silage made with beet molasses is a more desirable feed for 
fattening steers than hay made from a similar crop. 

“Legume silage and corn silage were not interchangeable 
in the steer ration. 

“More than one pound of grain per day per hundred pounds 
of steer weight must be added to a legume hay or a legume 
silage ration in order to produce gain and finish equivalent to 
that obtained when steers are full-fed well-eared corn silage 
and hay, balanced for protein with cottonseed meal.” 

It was not necessary, however, to add a protein-rich feed to the hay 
ration in the second trial in order to obtain satisfactory gain. 
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JOURNAL ARTICLE ABSTRACTS 

Progress Report on Induced Parthenocarpy in Some Horticultural 
Crops— Wong, C. Y.— Am. Soc. Hort. Sci. Proc. 37 : 158460. 1939 
(1940). [Journal Article No. 353 (n. s.) from the Michigan Agricultural 
Experiment Station.] — Seedless fruits of a number of varieties of 
watermelon, squash, cucumber and eggplant were obtained by treating 
stigmatic surfaces or cut styles of the flowers with certain hormones 
such as naphthalene acetic acid or acenaphthene. In certain varieties 
embryo-less seeds developed in the fruits resulting from the treat- 
ments. In many instances better development was obtained by using 
a mixture of two or more growth-promoting substances than by using 
only one. 

An Osmic Impregnation Method for Mitochondria in Plant Cells — 

Newcomer, E. H. — Stain Technology. 15 (3) : 89-90. 1940. [Journal 
Article No. 362 (n. s.) from the Michigan Agricultural Experiment 
Station.] — A technic is described in which chondriomes and proplastids 
are differentiated by the use of osmium tetroxide. 

The Value of Sodium Metaphosphate in Detergent Mixtures in the 
Cleaning of Milking Machines — Mallmann, W. L., Bryan, C. S. and Bege- 
man, L. H. — Jour. Dairy Sci. 23 (7) : 621-629. 1940. [Journal Article 
No. 363 (n. s.) from the Michigan Agricultural Experiment Station.] — 
The value of a detergent containing sodium metaphosphate as a means 
of maintaining clean milking machines was measured bactcriologically 
by comparing the plate and microscopic clump counts from machines 
cleaned with a sodium metaphosphate detergent with those obtained 
from machines cleaned with other detergent mixtures. It was demon- 
strated under actual farm conditions that the sodium metaphosphate 
detergent was highly effective as a cleaning agent and made possible 
the production of relatively low count milk. 

Influence of Organic Acids, Sugars, and Sodium Chloride Upon 
Typical Strains of Food Poisoning Staphylococci — Nunheimer, T. D. 
and Fabian, F. W.— Am. Jour. Public Health. 30 (9): 10404048. 1940. 
[Journal Article No. 378 (ii. s.) from the Michigan Agricultural Ex- 
periment Station.] — Since Staphylococci, as a group, are more resistant 
to physical and chemical agents than are some of the asporogenic 
bacteria suspected in outbreaks of food poisoning, a study was made 
of the resistance of typical strains to some of the chemical agents 
commonly found in food, such as acids, sugar and salt. It was found 
that, although the action of the highly dissociated mineral acid is due 
mainly to hydrogen ion concentration, the organic acids exerted a 
germicidal and antiseptic effect disproportionate to the hydrogen ion 
concentration produced. The decreasing order of germicidal action 
of the acids was found to be acetic, citric, lactic, malic, tartaric, hydro- 
chloric. Decreasing order of antiseptic action was found to be acetic, 
lactic, citric, malic, tartaric, hydrochloric. Sodium chloride in a con- 
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centration of 15 to 20 per cent exerted an inhibiting effect, a 20 to 25 
per cent concentration showed a definite germicidal action. Dextrose 
has an inhibitive effect in a concentration of 30 to 40 per cent and a 
germicidal effect at 40 to 60 per cent. Sucrose is less active than either 
dextrose or sodium chloride, because a concentration of 50 to 60 per 
cent was required for inhibition and 60 to 70 per cent for germicidal 
action. With mixtures of sugars and acid or salt and acid, it was found 
that dextrose was the most effective in lower concentrations. 

A Breed Difference in the Manganese Requirement of Laying Hens — 

Golding, W. V., Schaible, P. J. and Davidson, J. A. — Poultry Science, 
JP (4) 263-269. 1940. [Journal Article No. 404 (n. s.) from the Mich- 
igan Agricultural Experiment Station.] — On manganese-deficient ra- 
tions, Barred Rock hens produced eggs of markedly lower hatchability 
and with a greater incidence of chondrodystrophic embryos than White 
Leghorns. Manganese added to the ration corrected this condition 
and increased egg production in both breeds. It is concluded that 
Barred Rocks are more sensitive to a manganese deficiency than White 
Leghorns. 

A Study of an Epidemic of Brucellosis Due to Brucella melitensis — 

Huddleson, I. F. and Munger, M. — ^Am. Jour. Public Health. JO (8) : 
944-954. 1940. [Journal Article No. 412 (n. s.) from the Michigan Agri- 
cultural Experiment Station.] — During the brucellosis epidemic which 
occurred at the Michigan State College in the winter of 1938-39, 45 indi- 
viduals developed the clinical form, and possibly 49 the subclinical form 
of the disease. Of the 45 clinical cases, 41 were students, 1 a stenog- 
rapher, 1 a plumber, 1 a stockroom attendant and 1 a salesman. Brucella 
melitensis was cultured from the blood of 36 of the clinical and 3 of 
the subclinical cases. No other species of Brucella was involved. 

All possible sources of the infective material responsible for the 
epidemic are mentioned and discussed. It is pointed out that if the 
infecting organisms came through the water supply of the building 
because of back-siphonage, certain conditions affecting the water supply 
would have to exist almost simultaneously. There was no proof ob- 
tained that any of the conditions necessary for back-siphonage had 
occurred in the building during the fall and winter of 1938. The most 
convincing evidence in support of the hypothesis of mass infection is 
the occurrence of the majority of both the clinical and subclinical cases 
in three laboratory classes. The hypotheses that have been offered to 
explain the source of infective material, when subjected to a critical 
analysis, lack sufficient proof to explain how the epidemic originated. 

The results of the different laboratory diagnostic tests show that 
no one test is always sufficient to confirm the diagnosis of clinical 
brucellosis shortly after onset. The combined results of all the labora- 
tory tests show that active infection and clinical infection are not 
synonymous. One may be infected with Brucella^ and yet never show 
clinical symptohis of the disease. 

The Effect of Holder and Flash Pasteurization on Some Flavors 
of MUk* L The Effect on Miscellaneous Flavors Common to Com- 
mercial Raw Milk— MacCurdy, R. D. and Trout, G. M. — Jour, Dairy 
Sci. 23 (9) : 843-854. 1940. [Journal Article No. 419 (n, s.) from the 
Michigan Agricultural Experiment Station.] — Samples of milk from 
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each of 10 producers were obtained weekly over a six-months period 
and were holder-pasteurized with and without aeration at 143^^ F. 
for 30 minutes and flash-pasteurized at 160® F. for 15 seconds. The 
samples were scored and rescored “blind*^ at the first and third days 
of storage by two judges working independently. 

The predominating oflF-flavor in the day-old control samples was 
'Teed,” the percentage frequency of which was materially decreased 
by pasteurization. The predominating bflf-flavor of imaerated and 
aerated holder-pasteurized day-old milk was “heated”. Fewer "heated” 
flavors were noted in the flash-pasteurized samples. Flash-pasteurized 
milk showed not only a higher percentage of observations of excellent 
flavor milk, score of 23, than were noted in the raw control or in the 
holder-pasteurized samples but greater stability of excellent flavor 
upon storage. 

The pasteurization process increased the frequency of heated, oxi- 
dized, cooked, and old flavors and decreased the frequency of feed, 
high-acid, flat, salty, cowy, rancid, unclean, and off but unidentified 
flavors. 

Storage of the milk at 40° F. for three days increased the frequency 
of high-acid, old, oxidized, unclean, and rancid flavors in the raw samples 
and the oxidized and old flavors in the pasteurized samples, whereas 
similar storage decreased the percentage incidence of feed, cowy, flat, 
heated, cooked, and off but unidentified flavors. 

The mean score of the raw milk of all patrons decreased steadily 
from January througli June. A gradual increase in the incidence of 
feed flavors was found in the raw' samples from January to June. Dur- 
ing the same period of time there was noted a rather constant fre- 
quency of oxidized flavors in the samples of the pasteurized milk, until 
May wlien the frequency decreased markedly. As the frequency of 
feed flavors increased, a very similar decrease in the occurrence of 
the oxidized flavors was noted. 

The Effect of Holder and Flash Pasteurization on Some Flavors 
of Milk. II. The Effect on Com and Alfalfa Silage Flavors — MacCurdy, 
K. D. and Trout, G. M. — Jour. Dairy Sci. 23 (9) : 855-860. 1940. [Journal 
Article No. 420 (n. s.) from the Michigan Agricultural Experiment 
Station.] — When cows were fed a given quantity of silage the feed 
flavor Avas more intense in that milk from the cows of least production. 
Feed flavors were noted in the milk when 0.79 pound of corn silage 
or 0.40 pound of alfalfa silage per pound of milk produced Avere fed 
to the coAvs one hour before milking. 

Alfalfa and corn silage flavors in milk Avere lessened in intensity 
by holder pasteurization. However, strong silage flavors were not 
entirely eliminated by the process employed. Vacuum holder pasteuriza- 
tion and forced aeration holder pasteurization Avere superior to un- 
aerated or aerated holder pasteurization in removing corn and alfalfa 
silage flavors from milk. These processes Avere superior also to flash 
pasteurization in removing corn silage flavor from milk. Unaerated 
and aerated holder pasteurization resulted in a greater frequency of 
oxidized flavors in the stored milk than did vacuum pasteurization. 

A small quantity of silage flavored milk may not necessarily taint 
the flavor of a large batch of processed milk. Sufficient excellent flavor 
milk may be added to the silage milk to reduce the intensity to the 
extent that pasteurization Avill remove the flavor entirely. 
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Soil Profiles in Relation to tlie Recession and Extinction of 
igan Lakes— Veatch, J, O.— Soil Science. 50 (2) : 103410. 1940. {Jour- 
nal Article No. 435 (n. s.) from the Michigan Agricultural Experiment 
Station.] — Since Michigan has a very large number of natural lakes 
and since these have recreational and other values, a study of the 
phenomena of recession and extinction has both a scientific and eco- 
nomic justification. A study , of the soil profiles of lakes and former 
lake beds may aid in the formulation of explanations and theories for 
rate and time of recession and extinction of lakes. A number of types 
of recession are illustrated and also a series of soil profiles from the 
water covered condition to the mature profile for this region. From a 
study of the more detailed soil maps of the state, the conclusion is 
reached that the extinction of lakes has probably taken place since 
early post-Glacial time and is not a phenomenon of recent occurrence 
only. Pedologic evidence amplifies other kinds of evidence that there 
is a persistent trend toward extinction due to natural causes. 

The Neutralization of Cream for Buttermaking. Part I — ^The Ac- 
curacy of Acid Reaction by Various Neutralizers — Townley, R. C. 
and Gould, I. A. — Canadian Dairy and Ice Cream Journal. 19 (5) : 54, 
56, 58 and 60. 1940. [Journal Article No. 436 (n. s.) from Michigan 
Agricultural Experiment Station.] — Cream of approximately 0.5 per 
cent acidity was calculated to be neutralized to ranges from 0.0 to 
0.25 per cent with sodium carbonate, sodium bicarbonate, proprietary 
brand 'W (Recto), proprietary brand “B'' (Wyandotte C.A.S.), sodium 
hydroxide, calcium hydrated lime and magnesium oxide lime. These 
neutralizers were found to vary appreciably in the accuracy of acid 
reduction. At the higher acidity ranges the acid reduction in the cream 
was often somewhat greater than the calculated reduction when cither 
sodium hydroxide, calcium lime or magnesium lime was used. The 
other neutralizers, with the exception of sodium bicarbonate which 
was only 91 per cent efficient in reducing cream to 0.25 per cent acidity, 
gave results fairly close to the theoretical value. However, when 
attempts were made to neutralize cream to low acidities none of these 
compounds gave the expected reduction. In general, the lower the 
acidity reduction desired, the greater the inefficiency of the reduction, 
with the sodium hydroxide and limes being more efficient in acid 
reduction throughout the range than were the carbonate compounds. 

Considerable variation occurred in the pH of the neutralized cream 
when the different neutralizing agents were used. In order to obtain 
a pH of about 6.8 in the cream with each of these neutralizers, the 
following calculated acidities would be necessary: sodium carbonate, 
0.09; proprietary brand 'W, 0.12; proprietary brand ‘‘B”, 0.17; sodium 
hydroxide, 0.19; calcium hydrated lime, 0.07; and magnesium oxide 
lime, 0.10. 

The pH of the butter was usually always above the pH values of 
the corresponding cream, the difference usually being from 0.1 to 0.2 
pH units. 

The Neutralization of Cream for Buttermaking. Part II— The Speed 
of Acid Reduction and Influence of Pasteurization Temperature— 

Townley, R. C. and Gould, I. A. — Canadian Dairy and Ice Cream Jour- 
nal, 19 (6) : 50, 52, 54 and 56. 1940. {Journal Article No. 437 (n. s.) 
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from the Michigan Agricultural Experiment Station.] — The time neces- 
sary for acid reduction and the influence of pasteurization temperature 
on the efficiency of acid reduction by different neutralizing agents on 
cream of approximately 0.5 per cent acidity was found to be influenced 
by the amount and kind of neutralizer employed. 

The reaction between any one of the neutralizers and cream held 
at 90® F. is almost as complete after five minutes as it is after 20 
minutes. Therefore, it appears that a holding period longer than five 
minutes may be unnecessary, except in cases where a large amount 
of magnesium lime is used. 

When cream is heated and cooled in a vat, pasteurization temper- 
atures of 145® F. for 30 min., 160® F. for 15 min., and momentarily at 
180® F. were found to exert similar influences on acid reduction of 
neutralized cream. There was no appreciable acid reduction during 
pasteurization when the cream was neutralized with either sodium 
hydroxide or calcium lime. However, the acid reduction due to pas- 
teurization generally became progressively greater as the amount of 
either a carbonate neutralizer or magnesium lime added to cream was 
increased. This reduction amounted to approximately 0.10 per cent for 
carbonates and 0.05 for magnesium lime when the acidity desired was 

O. 00 per cent. 

A ComparUon of tlie Petering- Wolman-Hibbard Procedure for De- 
termining Carotenet and Two Modifications Thereof, with the Peterson- 
Hughes-Freeman Technique — Benne, E. J., Wolman, W., Hibbard, R. 

P, and Miller, E. J. — Jour. Assoc. Official Agricultural Chemists. 23 : 
709-716. 1940. [Journal Article No. 439 (n. s.) from the Michigan 
Agricultural Experiment Station.] — ^A method recently published by 
Petering, Wolman and Hibbard of this station permits the determina- 
tion of both chlorophyll and carotene in the same sample of plant tissue. 
The finely ground tissue is extracted with an equeous-acetone solution, 
which is made to volume, and both pigments are determined in this 
extract by means of a photometric colorimeter. Chlorophyll is deter- 
mined directly in the extract by use of proper light filters in the in- 
strument ; whereas, carotene is determined, likewise by photoelectric 
means, in a petroleum ether extract of an aliquot of the same solution 
after chlorophyll is removed by barium hydroxide and the xanthophyll 
and flavones are separated from carotene by the usual methods. 

Since this procedure offers obvious advantages in determining both 
of these constituents, as well as a saving of time compared to some 
of the older methods for determining carotene alone, it seemed im- 
portant to ascertain how carotene values so obtained compared with 
those secured by the Peterson-Hughes-Freeman modification of the 
Guilbert method, which at present is being widely used for this purpose. 

During this study two modifications of the Petering-Wolnian-Hib- 
bard technique, designed to lessen both the time and work required for 
determining carotene only, were initiated. In the first modification, 
extraction of the tissue and removal of chlorophyll were accomplished 
simultaneously by placing the sample in the thimble, and barium 
hydroxide in the flask, of a Soxhlet extraction apparatus. During re- 
fluxing the pigments were extracted and carried to the barium hydrox- 
ide, which separated the chlorophyll from the carotenoids. In the 
second, still simpler modifications of the original procedure, the ground 



116 


MICHIGAN QUARTERLY BULLETIN 


sample was placed in contact with the barium hydroxide in the aqueous- 
acetone solution, and the mixture was refluxed to extract the pig- 
ments and separate the chlorophyll as it was removed from the tissue. 

This paper presents results of carotene determinations on a variety 
of plant tissues by the Petering-Wolman-Hibbard procedure and the 
above-described modifications thereof, as compared with those obtained 
by the Peterson-Hughes-Freeman technique. Results obtained by both 
the original and modified procedures were comparable with those by 
the Peterson-Hughes-Freeman technique, except with samples of blue- 
grass taken late in the season, in which the latter method appeared to 
give consistently lower results. The reason for this discrepancy is 
not definitely known, but is possibly due to interference of resinous 
substances precipitated during saponification with alcoholic alkali, ren- 
dering extraction of carotene from the residue with petroleum ether 
difficult. 

Control of Flavor in Milk Heated to High Temperature — Gould, 
I. A.— The Milk Dealer. 29 (8) : 70, 72, 74-76. 1940. [Journal Article 
No. 442 (n. s.) from the Michigan Agricultural Experiment Station.] — 
Milk was heated to 180° F., treated with quantities of copper salts from 
0.5 to 2.0 p.p.m. and then homogenized at 2500 pounds pressure. When 
1.5 to 2.0 p.p.m. of copper were used the milk possessed no appreciable 
cooked flavor after 24 hours of storage and the milk was fine flavored 
even after 120 hours of storage. The milk which contained no added 
copper retained a pronounced cooked flavor throughout the storage 
period, whereas milk which contained 1.5 p.ptm. of copper but which 
was not homogenized developed an oxidized flavor. The cooked flavor 
disappeared slightly more rapidly if the copper was added at 145° F. 
than when added at 180° F. Somewhat similar results were obtained 
when the copper was added after homogenization. These studies in- 
dicate the possibilities of preparing a soft curd milk as produced by 
heat and homogenization, without the disagreeable off-flavor which 
such milk usually possesses. 

Salting of Green Tomatoes — Fabian, F. W. and Erickson, F. [. — 
Fruit Products Jour. 19 (12): 363-7, 377, 379. 1940. [Journal Article 
No. 446 (n. s.) from the Michigan Agricultural Experiment Station.] — 
The salting of green tomatoes presents a problem slightly different 
from that of the salting of cucumbers and cabbage because green toma- 
toes contain less fermentable carbohydrates. Cabbage, cucuml^ers and 
green tomatoes contain average percentages of 3.4, 2.57 and 0.99 per 
cent, respectively, of sugar. 

Two methods may be used for salting green tomatoes. One is to 
add sufficient salt (40 to 50° salometer brine) to exclude spoilage bac- 
teria. This permits little or no fermentation by acid-forming bacteria ; 
consequently little acid is produced and the color and texture of the 
tomatoes is not satisfactory. The other method is fermentation at a 
low salt content (25 to 30° salometer). This permits growth of acid- 
producing bacteria. The tomatoes are cured more satisfactorily and 
have a better color and texture. Owing to the low sugar content of 
green tomatoes, it is advisable to add some form of fermentable car- 
bohydrate, such as sucrose or dextrose. In these experiments dextrose 
wgs used. 
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Sufficient dextrose should be added so that the total amount pres- 
ent will at least equal the amount normally present in cucumbers. This 
insures a more rapid production, and in some cases a greater amount, 
of acid in the fermentation. 

These experiments would indicate that the best fermentation oc- 
curred in a 30-degree salometer brine to which had been added 2.5-per 
cent dextrose by weight of the green tomatoes. 

Sulfanilamide in the Treatment of Streptococcic Mastitis — Bryan, 
C. S. and Arnold, J. J.— Vet. Med. 35 (9) : 508-511. 1940. [Journal 
Article No. 453 (n. s.) from Michigan Agricultural Experiment Station.] — 
Sulfanilamide when administered for 12 days to five cows at the rate of 
0.3 gr. per pound per day, to four cows at the rate of 0.6 gr. per pound 
per day, and to four cows at the rate of 1.2 gr. per pound per day, all 
the cows being affected with chronic streptococcic mastitis, did not 
affect the streptococcic infection of the udder. The number of strepto- 
cocci eliminated in the milk decreased during treatment, hut in all 
cases the numbers subsequently returned to the levels prior to treat- 
ment. 

Sulfanilamide given for 12 days at the rate of 0.6 gr. per pound per 
day to one cow and 1.2 gr. per pound per day to another cow was 
very effective in relieving the systemic reaction in acute streptococcic 
mastitis, as indicated by the decrease in body temperature and the 
return of the cow’s appetite. The larger dose was the more effective; 
for although in the cow so treated the reaction was more severe (as 
indicated by a temperature of 107® F., com])ared to 105® F. for the 
cow receiving the smaller dose), the symptoms subsided more rapidly 
and the cow returned to the milking line, producing more milk than 
did the cow receiving only 0.6 gr. per pound per day. 

Sulfanilamide is apparently quite toxic for cows in repeated large 
doses. Calcium gluconate solution may be a reliable antidote to sul- 
fanilamide poisoning in cattle. 

Effect of Carbon Dioxide on the Growth of Meat Spoilage Organ- 
isms at Low Temperatures — Mallmanii, W. L. and Zaikowski, L. — The 
National Provisioncr, August 17: 16-17. 1940. [Journal Article No. 
454 (n. s.) from the Michigan Agricultural Experiment Station.] — 
Seventy-four cultures were isolated from ])cef. These cultures belonged 
to the following genera: Micrococcus, Flavohactcr, Bacillus, Achromobacter, 
Diplococcns, Gaffkya, Staphylococcus, Bacterium and Sarcina. These cul- 
tures were placed in refrigerators at a temperature of 3-5® C. in the 
presence of 2.5, 5 and 10 per cent carbon dioxide to determine the anti- 
biotic effect of the gas. Control cultures were placed in a refrigerator 
at the same temperature in the absence of carbon dioxide. All the 
organisms multiplied in the absence of carbon dioxide. In an atmos- 
phere of 10 per cent carbon dioxide the bacteria decreased in numbers. 
In an atmosphere of 2.5 per cent carbon dioxide some bacteria grew 
very slowly. The data indicate that the use of 2.5 per cent carbon 
dioxide atmospheres in meat storage boxes would prolong the keeping 
quality of the meat. 
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BULLETIN REVIEWS 

Circ. BuL 172 — ^Floor Finishca— Jefferson, C. H. — No single finish 
has been found that may be used on all types of flooring. The pene- 
trating floor seals discussed in this bulletin are adapted to wood, 
concrete and linoleum floors. For those flooring materials, penetrat- 
ing seals are rapidly replacing other types of floor finishes, owing to 
their greater durability, simple maintenance and lower cost. The bulle- 
tin also contains directions for finishing other flooring, such as asphalt 
tile, printed linoleum and rubber, and for refinishing the surface of 
old wood floors. (22 pp., 10 figs.) 

Circ« BuL 173 — Silage from Forage Crops — Making It— ^Feeding It — 

Dexter, S. T. and Huffman, C F. — In some sections of Michigan, the 
climate, soil or the hilly topography make corn less productive and 
more expensive as a feed crop than suitable legume and grass mix- 
tures. The production of alfalfa and other hay-crop silages reduces 
the hazards of harvest in any region, since losses by shattering and 
leaching are avoided and crops may be cut at the proper stage regard- 
less of the weather. When part of the hay crop is ensiled for feed, 
increased acreages of soil conserving crops are practicable. Any crop 
that makes good feed may be ensiled successful!^ if the moisture cbn- 
tent of the silage approximates 65 or 70 per cent. Too-wet silage may 
ferment poorly while too-dry silage is likely to mold. The green hay 
may be loaded direct from the swath with a heavy-duty rake-bar type 
loader and every effort should be made to save labor in handling this 
heavy crop. 

On mixed alfalfa and grass hay, from 40-60 pounds of molasses 
per ton of green material is recommended as a preservative. Phos- 
phoric acid has been used successfully as a preservative as well. 

Yields of dry matter per acre from good alfalfa fields are frequently 
equal to or even greater than that of corn. (Three tons of silage are 
equal to one ton of dry hay.) 

Alfalfa silage or grass silage may be fed in place of all the corn 
silage or in place of part of the hay. Cows will consume more dry 
matter if fed some hay along with the silage than if fed either alone. 
To avoid odors in the milk, feed silage immediately following morning 
milking and keep mangers clean. (8 pp. 3 figs.) 

Spec. BuL 303 — Self-Feeding vs. Hand-Feeding Fattening Lambs and 
Rations for Self-Feeding Lambs— Brown, G. A. and Blakeslee, L. H. — 
Lambs hand-fed a full feed of shelled corn and first cutting alfalfa 
hay made approximately the same gains, were equally well finished 
and had a lower death loss than similar lambs self-fed the same feeds. 
The hand-fed lambs used a larger amount of roughage and less grain 
per hundred pounds of gain than did the self-fed lambs. 

The use of either ground or cut alfalfa hay as a bulking agent, with 
cracked corn, fed in the self-feeder resulted in a lower death rate, but 
a hi^er cost per pound of gain produced than was the case when 
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shelled corn and long alfalfa hay were fed. Ground alfalfa hay proved 
more satisfactory as a bulking agent than did either cut alfalfa hay, 
oat hulls or corncobs fed as corncob meal. 

Cafeteria feeding of linseed meal along with shelled corn, bran and 
oats resulted in expensive gains owing to a heavy consumption of the 
linseed cake. The use of a grain ration consisting of one part linseed 
cake to seven parts shelled corn did not prove so profitable as shelled 
corn alone when both rations were fed with alfalfa hay. 

With lambs selling from $5 to $10 per hundredweight, a margin or 
increase of sale price over purchase price was necessary to give a 
satisfactory return for feeds fed. 

Tech. Bui. 173— A Study of Some Factors Affecting the Efficiency of 
Encarsia formosa Gahan, an Aphelinid Parasite of the Greenhouse 
White Fly, Trialeurodes vaporariorum (Westw.) — Milliron, H. E. — 
Studies on the bionomics of Encarsia formosa, a parasite (parasitoid) on the 
greenhouse white fly Trialeurodes vaporariorum indicate little likelihood of 
control of T. vaporariorum by E. formosa in greenhouses containing a variety 
of plants of varying growth habits. There are indications that under certain 
conditions, i. e. proper temperature and high initial parasite population, E. 
formosa definitely checks rapid increase of the host. 

Apparently temperatures of 75°-“79® F. and relative humidities of 
50-70 per cent are most favorable. Temperatures below 64^^ F. bring 
about marked sluggishness and lowered efficiency. Temperature, 
humidity and light are important as physical environmental factors, 
in the order named. 

Degree of pubescence of the host plant and excretions by host plant 
and parasite also influence the degree of parasitism. (23 pp., 6 tables, 
10 figs.) 
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NATURE OF PUBLICATIONS 

Four series of publications are issued by the Michigan Agricultural Experiment 
Station — Circular, Special, Technical, Quarterly — and the Extension Division issues 
an Extension series, and also a series designed especially for Boys’ and Girls’ 4-H 
Club members. The Extension (E) bulletins and the Circular (C) bulletins are 
popularly written articles of information on the subjects indicated. Their subject 
matter is based on the results of investigations at the Experiment Station and on 
other sources of information. The Special (S) bulletins report on specific investiga- 
tions conducted by the Michigan Station. They are written in popular style so as 
to be of use to farmers and others interested in the subjects in question. The 
Technical (T) bulletins likewise report on specific investigations of the Michigan 
Station but deal with subjects that from their very nature must be described in 
more or less technical language. They are printed in ^mall editions and are in- 
tended especially for libraries, investigators, teachers, extension men, county agri- 
cultural agents and other specialists who may have use for them. The Quarterly 
bulletins contain timely articles of information for farmers, based largely on the 
work of the Agricultural Experiment Station. 

A mailing list is maintained to whom the Quarterly bulletins are regularly sent. 
They are free to residents of Michigan, A charge of 25^ per year is made to those 
outside the state. Remittance may be made in stamps or coin. Bulletins of the other 
series are sent only upon specific request, except to a small list consisting of 
libraries, experiment stations, extension workers, county agricultural agents, and 
newspapers. 

Individual copies of publications, with the exception of those listed with a stated 
charge, are sent free upon request so long as the supply lasts. Failure to send a 
bulletin requested means that the publication has gone out of print since this list 
was issued. Because of the cost and the size of the editions printed, however, requests 
should be limited to those bulletins actually needed — not to exceed one copy each of 
10 DIFFERENT BULLETINS. fV/ten more than 10 different bulletins, or zvhen more 
than one copy of a bulletin, are desired, a charge is made for each additional bulletin or 
copy. This charge is made according to the cost of publication and may be found at the 
end of the title of each bulletin listed. 

MICHIGAN college and school libraries — Bulletins are not printed in editions 
large enough to be supplied to schools for text book purposes, but libraries of 
colleges and public schools in Michigan will be supplied with copies not to exceed 
six of each requested bulletin for class reference. 

Please request by letter or postal card giving series and number, for example: 

E208 S206 

C164 E216 S303 

Address application for bulletins to Agricultural Experiment Station, East Lansing, 
Mich’lgan. Write your name and address plainly. 
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^Bulletins listed with a star (*) preceding the number are recent publications. 


SingU Copits Fret 

AGRICULTURAL ECONOMICS AND FARM 
MANAGEMENT 

(Includinf Marketinir) 

C169 Maiketing Michigan Vegetable Crops (5^) 
S171 Farmers* Cooperative Buying and Sell- 
ing Organizations in Michigan (15^) 
S185 Roadside Marketing in Michigan (5<) 
S189 The Marketing of Michigan MUk (5^) 
S206 Types of Farming in Michigan (15^) 

S 209 Consumer Demand for Apples (10(f) 

S21S Successful Farm Practices in the Upper 
Peninsula (10(f) 

S217 Marketing Michigan Beans (15^) 

S 227 Motor Truck Marketing of Michigan 
Fruits and Vegetables iS4) 

S232 The Michigan Pear Industry, Its Status 
and Trends (54) 

S235 Motor Truck Marketing of Michigan 
Livestock (S^) 

S237 Trends in Cherry Production (5(f) 

5241 A Farm Management Study of Crop 

Production Practices (10^) 

5242 Grape Production Costs and Returns in 

Southwestern Michigan (3(f) 

5254 Organization of Farms in Southeastern 

Michigan (10<) 

5255 Sheep Investigations and Management 

Practices in the Upper Peninsula (3^) 
S258 Production and Price Trends in the 
Pitted Red Cherry Industry (54) 

5263 The Production -Consumption Balance of 

Agricultural Products in Michigan: 
Part I Fruits and Vegetables (10^ 

5264 Farm Tax Delinquency in Michigan from 

1928-1932 (10^) 

S267 An Economic Study of the Potato Enter- 
prise in Michigan (5^) 

S 268 Public Produce Markets of Michigan (15^) 
S269 The Production-Consumption Balance of 
Agricultural Products in Michigan: 
Part 11 Livestock and Animal Products 
( 5 ^) 

S 270 The Economics of Bean Production in 
Michigan (5^) 

S278 The Production-Consumption Balance of 
Agricultural Products in Michigan: 
Part III Field Crops (5^) 

S284 Economic Aspects of Lamb Feeding in 
Michigan (3^) 

S 286 Cost of Apple Production in Berrien 
County, Michigan, in 1936 (5(f) 

S288 Marketing Potatoes in Michigan (10(f) 
S291 A Decade of Michigan Cooperative Ele- 
vators (15^) 

S294 Profitable Poultry Management (10^) 
S297 Profitable Dairy Management (10^) 

5300 The Kalamazoo Milk Market (5^) 

5301 Michigan Tax Trends (15^) 


AGRICULTURAL ENGINEERING 
(BuUdiiig, Farm £qui|mMnt) 

C62 The Simplex Lime Spreader (24) 

C126 Essentials of a Mulch Paper Laying 
Machine (2#) 


C167 Controlling Rats and House Mice (5^) 
C172 Floor Finishes (34) 

S 198 Combine Harvester Threshers in Michigan 

( 3 ^) 

E20 Hotbeds and Coldframcs (3^) 

E69 A Simple Electric Water System (3^) 
E87 Silo Filling with Five Horse Power Elec- 
tric Motor (3^) 

E88 Grinding Gram with Electric Power (34) 
ElOO Arrangement of Bam Floor Plans— Gen- 
eral Purpose Barn— Stock Face In (3^) 
ElOl Standard Dimensions Used In Laying 
Out Barn Plans (3(f) 

E102 Arrangement of Barn Floor Plans— Dairy 
Barn Plan— Stock Face Out (3(f) 

£103 Portable Hog Cots (3^) 

El 18 Michigan Septic Tank and Tile Sewage 
Disposal System (3^) 

E129 Grinding and Elevating Grain with One- 
Half Horse Power Motor (3^) 

E130 Small Sash House for Growing Vege- 
table Plants (34) 

El 34 Common Binder Head and Knotter Head 
Troubles (34) 

E141 Temporary Silos for Michigan (3^) 

E142 Household Closets and Storage Spaces 
(5(f) 

E143 Care of the Sewing Machine (3^) 

E153 Care and Repair of the Mowing Machine 
(34) 

E171 The Hydraulic Ram (34) 

E185 Convenient Kitchens (64) 

E188 The Trench Silo (34) 

E206 The Farm Milk House (34) 

ALFALFA (See Crops) 

BEANS (See Crops) 

BUTCHERING (See Animal Husbandry) 

ANIMAL HUSBANDRY 

(Feeding, Breeding, Diseases, Care of Livestock) 

C65 Alfalfa for Horses (2^) 

C95 Feeding Minerals to Dairy Cattle 
C129 Results for a Long Time Mineral Feed- 
ing Experiment with Dairy Cattle (24) 

C147 Fitting and Showing Dairy Cattle (5^) 
S200 Hogging Off Corn (3^) 

S233 E^erimental Studies in Feeding Fatten- 
ing Lanibs (3(f) 

S253 Liberal vs. Limited Rations for Draft 
Colts in Michigan (3^) 

S255 Sheep Investigations and Management 
Practices in the Upper Peninsula (3^) 
S293 Methods of Preparing the Corn Crop for 
Yearling Steers (3^) 

*5303 Self-feeding vs. Hand-feeding Fattening 
Lambs and Rations for Self-feeding 
Lambs (5(^) 

E94 Better Bulls Increase Dairy Profits (3^) 
E103 Portable Hog Cots (3^) 

E105 Raising Dairy Calves (3(f) 

EI28 The Marc and Foal (Sc^) 

E151 The Home Meat Supply (Butchermg and 
Canning) (74) 

E167 Stallion Management (5^) 
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SimgU Copin Froo 

£197 Guides for Horse Buyers (One copy free 
to Michigan residents; 10 cents per 
copy to non-residents.) 

£207 Artihcial Insemination (3<) 

ANIMAL PATHOLOGY 

Elio Bang’s Disease (3^) 

£165 Mastitis (3^) 

£174 Controlling Horse Parasites (3^) 

E201 Sleeping Sickness (of horses) (3^) 

CONSERVATION 

«£21S Producing Wildlife by Good Farm Land 
Use (4^) 

(For Soil Conservation, see Soils) 

CROPS 

CMS Field Peas for the Upper Peninsula of 
Michigan (2<() 

CMS Culture and Use of Popcorn (34) 

C154 Alfalfa m Michigan (15^) 

C159 A Mixture of Alfalfa and Smooth Brome 
Grass for Pasture (3^) 

C161 Soy Bean Production in Michigan (34) 
C163 Annual Cover Crops for Michigan 
Orchards (2^) 

C16S Production of Root Crops for Forage in 
Michigan (3^) 

C173 Silage from Hay Crops (2^) 

S106 Sugar Beet Growing in Michigan (3^) 
S109 Crop Varieties for Michigan (3^) 

S130 The Clovers and Clover Seed Production 
in Michigan (3^) 

5150 Emergency Hay and Pasture Crops (24) 

5151 Buckwheat in Michigan (2^) 

S 156 Investigations with Strains of Beans (24) 
S 197 Oat Tests at the Michigan Experiment 
Station (24) 

S 213 Oat Varieties and Diseases in Upper 
Peninsula (3^) 

S223 Bald Rock Wheat (3^) 

S 234 Spraying and Dusting Potatoes in 
Michigan (34) 

S24S Tests Show Better Ways to Grow Mich- 
igan Potatoes (34) 

S256 Crop Mixture Trials in Michigan (24) 
S271 The Katahdin Potato in Michigan (3^) 
S276 Field Stacking for Michigan Beans (3^1) 
S292 Alfalfa Management (3^) 

S295 The Michelite Bean (3^) 

S299 Soil Management for Potatoes (54) 

£23 More Alfalfa for Michigan (3^) . 

£44 Coming Through with Rye (34) 

£49 Better Potatoes for Michigan (3<) 

£67 Producing Sugar Beets (3^) 

£73 Barley, Cull Beans and Potatoes as 
Feed for Dairy Cattle (34) 

£116 Producing Beans in Michigan (34) 

£123 Muck Soil Maitagement for Onion Pro- 
duction (3#) 

E139 Replacement Crops for Michigan’s Con- 
tracted Acres (3^) 

£177 Oat Culture in Michieran (3^) 

£181 Potato Protection for Small Acreages 

( 3 ^) 

£187 Winter Wheat Culture in Michigan (3#) 
£196 Hybrid Com and Its Place in Michigan 
( 3 ^) 


£202 Sweet (Hover (3#) 

£214 Harvesting Better Barley (3^) 
«£22i Reed Cmry Grass (3d) 

(For Control of Diseases of Crops, 
see Plant Diseases) 


DAIRY 

C95 Feeding Minerals to Dairy Cattle (3d) 
C97 Cottage Cheese (3d) 

C129 Results of a Long Time Mineral Feeding 
Experiment with Dairy Cattle (2d) 

C147 Fitting and Showing Dairy Cattle (Sd) 
C151 Methods and Problems of Farm Butter 
Making (3d) 

S201 The Influence of Sugar and Butterfat on 
Quality of Ice Cream (3d) 

S262 The Use of Cleaners in the Dairy Plant 
(3d) 

S272 The Disposal of Wastes from Milk Prod- 
ucts Plants (3d) 

S297 Profitable Dairy Management (lOd) 

S300 The Kalamazoo Milk Market (5d) 

E2 The Babcock Test (34) 

E94 Better Bulls Increase Dairy Profits (3d) 
E95 Why Cfream Tests Vary (3d) 

E96 Why Milk Tests Vary (3d) 

E105 Raising Dairy Calves (3d) 

£110 Bang’s Disease (3d) 

£140 Milk-Thc Ideal Food (34) 

£165 Mastitis (3d) 

£206 The Farm Milk House (3d) 


ENTOMOLOGY (InsecU and Thdbr Control) 

ClOl Cockroaches, Silverfish and Book -lice (2d) 
C104 Clothes- Moths and Carpet Beetles (3d) 
C107 The Mexic^^n Bean Beetle (2d) 

C132 June Beetles or White Grubs in Michi- 
gan (2d) 

C133 Soft Scales Injurious to Deciduous Orna- 
mentals (3d) 

C134 Wood Boring Insects which Attack 
Furniture and Buildings (2d) 

C141 Some Chewing Insects Infesting Michi- 
gan Evergreens (lOd) 

C144 Flies and Mosquitoes Commonly Found 
About Michigan Homes (54) 

S83 Key to Orthoptera of Michigan (Sd) 

S204 Investigations of (^rn Borer Control at 
Monroe, Michigan (5d) 

S 214 Insects Affecting Ornamentals Under 
Glass (15d) 

S221 Controlling the Codling Moth in South- 
western Michigan (54) 

S230 Success and Failure of Spraying for 
Scab and Codling Moth (5d) 

S234 Spraying and Dusting Potatoes in Michi- 
gan (3d) 

S 238 Some Wood Borers Attacking the Trunks 
and Limbs of Deciduous Trees and 
Shrubs (lOd) 

S239 The Principal Grape Insects in Michigan 
(3d) 

5243 Important Leaf Feeding and Gall Mak- 

ing Insects Infesting Michigan’s De- 
ciduous Trees and Shrubs (lOd) 

5244 Insect Pests of Stone Fruits In Michigan 

(Sd) 

S266 Dahlias; Their History, Classification, 
Culture, Insects and Diseases (15^) 



VOL. 23 — NOVEMBER, 1940 — NO. 2 


123 


Simgh Copig* Ffgg 

S277 Insecticide Experiments on Codling Hoth 
in Michigan, 1929-1935 (3^) 

E59 Com Borer Control by Farming 

(3^) 

E74 The Fruit Bark Beetle (3#) 

E7S The Oriental Peach Worm (3^) 

E78 The Fruit Tree Leaf Roller (3d) 

£117 Control Methods for Insects of the 
Kitchen Garden (3d) 

E125 Insects Infesting Golf Courses and Lawns 
(3d) 

E1S4 Spraying Calendar (4d) 

£161 Sucking Insects Infesting Apples and 
Pears in Michigan (3d) 

E164 Derris and Pyrethrum for Insect Control 
(3d) 

£166 Ant Control in Houses and on Lawns 
(3d) 

E175 Control of Sucking Insects on Conifers 
(6d) 

£179 Bean, Cabbage, and Onion Maggots (3d) 
E180 Controlling Chewing Insects on Garden 
C^rops (3d) 

£181 Potato Protection for Small Acreages 
(3d) 

£192 Insects Attacking Stored Foods and 
Cereal Products (3d) 

£193 Michigan Termites (3d) 

ElSM Controlling Shield Scales of Deciduous 
Trees (3d) 

£198 Controlling Plant Lice on Field and 
Garden Crops (3d) 

£209 Fleas (3d) 

E210 Human Lice (2d) 

E211 Bedbugs (2d) 

E212 Household Fumigation (3d) 

*£217 Fumigating Stored Grains (3d) 

FARM MANAGEMENT 

(See Agricultural Economics) 

FERTILIZERS (Sw Soils) 

FLORICULTURE 

(See Lausdscaping and Plantings) 

FOODS (See Home Economics) 

FORESTRY 

S 190 Oak Forests of Northern Michigan (5d) 

S 196 The Farm Woodlot in Michigan (Sd) 
E147 Forest Planting on Michigan Farms (3d) 

(Also sec 4-H Club Bulletins) 

FRUITS (Sea Hertlcultiirs) 

HOME ECONOMICS 

€97 Cottage Cheese (3d) 

C98 How to Make, (Clarify and Preserve 
Cider (Sd) 

Cl51 Methods and Problems of Farm Butter 
Making (3d) 

Cl64 Fruits for Year Around Use (lOd) 

C167 Controlling Rati and Bouse Mice (5d) 


C172 Floor Finishes (3d) 

£120 Making Rugs (3d) 

E132 Home Canning (3d) 

£136 Living With Pictures (3d) 

£140 Milk~The Ideal Food (3d) 

£142 Household Qosets and Storage Spaces 
(Sd) 

£143 Care of the Sewing Machine (3d) 

£145 Homemade Pickles and Relishes (3d) 

£149 Honey Vinegar (3d) 

£151 The Home Meat Supply (7d) 

£163 Fruit Jellies, Preserves, Jams, Marma- 
lades, Conserves, and Butters (3d) 
£168 Reseating Chairs (5d) 

£169 Color in Home Decoration (One Copy 
free to Michigan residents; 10 cents 
per copy to non-residents.) 

£170 Color for Clothes (3d) 

E182 Attractive Kitchens (4d) 

£184 Modern Laundry (5d) 

£185 Convenient Kitchens (6d) 

£204 Canning Meats (3d) 

E2()8 Preservation of Fruits and Vegetables in 
Refrigt*rated Food Lockers (3d) 

*E213 Honey Flavor Harmonies (Sd) 

*E21S The Growing Child (3d) 

*E216 Homemade Toys and Equipment for 
Children (Sd) 

(For Control of Household Insects, 
see Entomology) 

HORTICULTURE 

(Apples, Berries, Grapes, Melons, Vegetables, 

Bees) 

C98 How to Make, Clarify and Preserve 
Cider (Sd) 

C130 Cultural Method of the Bearing Vine- 
yard (3d) 

C143 Construction and Management of Air- 
cooled and Cold Storages with Special 
Reference to Apples (5d) 

C152 Raspberry Growing in Michigan (5d) 
C155 Selection of Orchard Sites in Southern 
Michigan (5d) 

C160 Protecting Cherries from Birds (3d) 

C162 Control of Soil Erosion in Michigan 
Orchards (5d) 

C163 Annual Cover Crops for Michigan Or- 
chards (2d) 

C166 Water Conditioning for Greenhouses (2d) 
S 141 Profitable Pruning of the Concord Grape 
(3d) 

S 142 Grafting in the Apple Orchard (5d) 

S 164 Diagnosing Orchard Ills (lOd) 

S 182 Strawberry Growing in Michigan (5d) 

S 184 Size of Peaches and Size of Crop (5d) 

S 185 Roadside Marketing in Michigan (5d) 

5194 The Use of Peat in the Greenhouse (Sd) 

5195 Maintaining the Productivity of Cherry 

Trees (5d) 

S209 Consumers’ Demand for Apples (lOd) 

5218 Spray Injury Studies No. 1 (lOd) 

5219 Spray Injury Studies No. 2 (Sd) 

S 220 Comparisons of Methods of Making Spray 
Applications (Sd) * 

S232 The Michigan Pear Industry, Its Status 
and Trends (5d) 

S237 Trends in Cherry Production (Sd) 

S242 Grape Production C^sts and Returns in 
Southwestern Michigan (3d) 



124 


MICHIGAN QUARTERLY BULLETIN 
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S2S2 The Cultivation of the Highbnth Bine* 
berry (10^) 

S2S7 Utilization of Land Types for Fruit 
Production, Berrien County, Michigan 
( 15 ^) 

S 258 Production and Price Trends in the 
Pitted Red Cherry Industry (54) 

S26S The “Thin Wood" Method of Pruning 
Bearing Apple Trees (54) 

S275 Factors Influencing the Yields of Mont* 
morency Cherry Orchards in Michigan 
(34) 

S281 Graduated Space Method of Thinning 
Apples (54) 

S285 Reaction of Greenhouse Plants to Gas 
in the Atmosphere and Soil (54) 

E38 Fertilizing the Mature Apple Orchard 
(34) 

E77 The Tar-Paper Packing Case for Winter- 
ing Bees (34) 

E148 Pruning Young Fruit Trees (34) 

E154 Spraying Calendar (44) 

E157 Muskmelon Reminders (34) 

E196 Protecting Fruit Trees Against Mice and 
Rabbits (34) 

E205 Orchard Fertilization (34) 

R262 Suggestions on Planting Orchards (34) 

(Vegetables) 

C139 Tomato Diseases in Michigan (54) 

C140 Home Production of the Family’s Food 
Supply (54) 

C165 Celery Production in Michigan (54) 

C169 Marketing Michigan Vegetable Crops 
(54) 

S249 Cabbage Varieties (104) 

5259 The Influence of the Length of the Inter- 

val Between Pickings on the Yield 
and Grade of Pickling Cucumbers (34) 

5260 Yellow Dwarf Disease of Potatoes (34) 
S267 An Economic Study of the Potato Enter- 
prise in Michigan (54) 

S271 The Katahdin Potato in Michigan (34) 
S273 The Production of Cucumbers for Pick- 
ling Purposes (54) 

S288 Marketing Potatoes in Michigan (104) 
S290 Tomato Varieties (104) 

E4 The Home Vegetable Garden (54) 

E20 Hotbeds and Coldframes (34) 

E83 Growing Peas for the Canning Factory 
(34) 

E130 Small Sash House for Growing Vege- 
table Plants (34) 

E156 Tomato Growing in Michigan (34) 

E1S8 Timely Tomato Topics (34) 

E162 Michigan Potato Diseases and Their 
Control (64) 


LANDSCAPING AND PLANTING 
(Flowers, Trees and Ornamentals) 

C156 Management of Bent Grass Lawns (34) 
S222 Garden Roses (54) 

S228 The Rock Garden (154) 

SS228 Su^lement— Lists of Rock Garden Plants 

S266 Dahlias, Their History, Classification, 
Culture, Insects and Diseases (154) 

S292 Wax Emulsions for Spraying Nursery 
, Stock and Other Plant Materials (54) 


£125 Insects Infesting Golf Courses and Lawns 

(34) 

£146 Hardy Perennials (104) 

E152 Hardy Shrubs for Landscape Planting In 
Michigan (74) 

£166 Ant Control in Houses and on Lawns 
(34) 

E175 Control of Sucking Insects on Conifers 
(64) 

E178 Evergreens (104) 

E199 Landscaping the Home Grounds (54) 

(For additional references on Insects Affecting 
Ornamentals, see Entomology) 


PLANT DISEASES 

C93 Sting on Apples (24) 

C135 Chestnut Blight in Michigan (34) 

C139 Tomato Diseases in* Michigan (54) 

C142 Common Diseases of Cereals in Michigan 
(104) 

C171 Alfalfa Bacterial Wilt in Michigan (24) 

S 164 Diagnosing Orchard Ills (104) 

S213 Oat Varieties and Diseases in Upper 
Peninsula (34) 

S 234 Si)raying and Dusting Potatoes in Mich- 
igan (34) 

S260 Yellow Dwarf Disease of Potatoes (34) 
S266 Dahlias, Their History, Classification, 
Culture, Insects and Diseases (154) 

£162 Michigan Potato Diseases and Their 
Control (64) 

E176 Oat Smut Control (34) 

E186 Prevent ,Wheat Stinking Smut (34) 

E190 Dust Treatment for Seed Corn Diseases 
(34) 

E191 Dust Treatment for Barley Diseases (34) 


POULTRY 

E51 Feeding for Egg Production (34) 

E137 Michigan Turkeys (34) 

S294 Profitable Poultry Management (104) 


SOCIOLOGY 

5207 Public Health and Educational Services 

in Michigan (54) 

5208 Service Institutions and Organizations in 

Town-Country Communities (54) 

S226 Activities of Churches in Town-Country 
Communities (54) 

S229 Rural School Organization in Michigan 
(54) 

S236 Population Trends in Michigan (54) 

S261 Changes in the Retail and Service Facil- 
ities of Rural Trade Centers in Mich- 
igan, 1900 to 1930 (54) 

S 274 Changes in Standards of Consumption 
During a Depression (54) 

S283 Some Characteristics of Rural Families 
in Three Michigan Communities (34) 
S287 The Standard of Living of Farm Fam- 
ilies in Selected Michigan Communities 
(54) 

S289 High School Communities (54) 

S298 The Interests of Rural People as Por- 
trayed in Weekly Newspapers (54) 

S302 The Lansing Region and its Tributary 
Town -Country Communities (104) 
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SOILS (Fertilizers, Lawns, Erosien) 

C62 The Simplex Lime Spreader (24) 

C156 The Management of Bent Grass Lawns 

im 

C157 Synthetic Manure Production in Michi* 
gan (2^) 

C162 Control of Soil Erosion in Michigan 
Orchards (S4) 

C166 Water Conditioning for Greenhouses (24) 
S 133 Fertilizers — What They Are and How to 
Use Them (5^) 

S 180 The Soils of Michigan: Grayling Sand 
(24) 

S 192 Causes and Effects of Soil Heaving (24) 
S 194 The Use of Peat in the Greenhouse (5#) 
S205 Soil Fertilization for Sugar Beets (5^) 
S296 Fertilizers for White Pea Beans (5^> 
S299 Soil Management for Potatoes (5<) 

E38 Fertilizing the Mature Apple Orchard 
(24) 

E57 Lime for Michigan Soils (14) 

E71 Value and Care of Farm Manure (3^) 
E123 Muck Soil Management for Onion Pro- 
duction (34) 

E203 Conserving Soil by Better Land Use 
Practices (34) 

E20i Orchard Fertilization (3<^) 

T132 Soil Testing (204 a copy except for single 
copies to Mich. Voc. Agr. teachers and 
Co, Ag. agents and other States Exp. 
Sta. workers) 


TAXES 

S301 Michigan Tax Trends (15^) 

VEGETABLES (See Horticulture) 

VETERINARY SCIENCE 

(See Animal Pathology) 

MISCELLANEOUS 

C158 Commercial Mushroom Production (34) 
Clo7 Controlling Kats and House Mice (5f) 
C170 Keys to the Species of Ribes Occuiring 
in the Cheat Lakes Regum (.H*) 

S247 Recreational Use of Northern Michigan 
Cut-over Lands (10^) 

S279 Identidcation of Sex of Beavers (24) 
K173 Safe Drinking Water (34) 

R202 Suggestions on Planting Orchards (34) 

TECHNICAL BULLETINS 

(Of value primarily to those engaged in research 
— not for popular reading.) 

T34 A Study of the Factors which Govern 
Mating in the Honey Bee (54) 

T48 Lecania of Michigan (5^) 

T81 Storage and Transportational Diseases of 
Vegetables Due to Sub-oxidation (5#) 
T82 Commercial Casein (3^) 

T84 The Clarifier and the Filtcrer in Proc- 
essing Milk (5^) 

T85 Studies in the Etiology of Roup and 
Allied Diseases of Fowls (34) 

T86 The Relation of Milk Solids Not Fat to 
Overrun and Quality of Ice Cream (3^) 
T87 Paper Wrappers and Their Effect Upon 
Physical and Chemical Properties of 
Horticultural Products (5^) 

T88 Investigations on Winter Wheats in 
Michigan (5^) 

T90 The Breeding Strains of A-Tester Yellow 
Dent Corn (5^) 

T92 A Study of the Cause of Honey Fermen- 
tation (5^) 

T93 Observations on the Pathology of Bac- 
terium Abortus Infections (34) 

T94 A Study of Gelatins and Their Effect on 
Tee Cream (3^) 

T95 Studies in Flax Retting (10#) 


T96 

T97 

T98 

T99 

TlOO 

TlOl 

T102 

T103 

T104 

T105 

T106 

T109 

TllO 

Till 

T112 


T115 

T117 

T119 

T120 

T121 

T122 

T123 

T124 

T125 

T126 

T127 

T128 

T129 

T130 

T131 

T132 

T133 

T134 

T135 

T136 

T138 


A Xxical Farm Real Estate Price Index 

(5#) 

Studies on the Overwintering and Modes 
of Infection of the Fire Blight Organ- 
ism (5#) 

Further Studies on the Values of Non- 
Virulent Living Culture Vaccination of 
Cattle Against Brucella Abortus In- 
fection (5#) 

Defective Graft Unions in the Apple and 
Pear (15#) 

The Differentiation of the Species of the 
Genus Brucella (3#) 

A Test for Water-Soluble Phosphorus 
(54) 

Keeping Qualities of Butter (5<f) 

The Pathogenicity of the Species of the 
Genus Brucella for the Fowl (5#) 

The Physiol^ical Effects of Ethylene 
Gas Upon Celery, Tomatoes, and Cer- 
tain Fruits (Sc*) 

The Result of a Five Year Mineral Feed- 
ing Investigation with Dairy Cattle 
(10#) 

The Fruiting Habits and Pruning of the 
Campbell Early Grape (S#) 

Pullorum Disease (3#) 

A Contribution to the Bacteriology and 
Pathology of the Bovine Udder (54) 

Black Ra^bcrry Studies (5#) 

Residual Effects of Fruit Thinning with 


the Lombard Plum (5#) 

The Stone Cells of the Pear (10<f) 
Fertilizers and Soils in Relation to (Con- 
cord Grapes in Southwestern Michigan 
( 5 #) 

The Diagnosis of Specie.s of Fusarium by 
Use of Growth -Inhibiting Substances 
m the Culture Medium (15#) 
Experiments with the Tuber Index 
Method of Controlling Virus Disease 
of Potatoes (54) 

Vegetative Propagation of the Black 
Walnut (5#) 

Trends in Purchasing Power and Cost of 
Production of Fruits (15#) 

Fermentation Studies with Soft Wheat 
Flours (5#) 

The Dissociation of Salmonella Pullorum 
and Related Species (5#) 

The Diagnosis of Brucella Infection in 
Animals and Man by Rapid Micro- 
scopic Agglutination (3#) 

The Various Effects of Frost Protectors 
on Tomato Plants (5#) 

Further Observations and Experiments 
with Mosaic Diseases of Raspberries, 
Blackberries and Dewberries (5#) 
Extieriments in Cucumber Fermentation 


.... 

On the Control of Caecal Coccidiosis in 
Chickens (3#) 

Anatomy of Phateolus Vulgaris L. Var. 

Black Valentine (54) 

Studies on the Biological Decomposition 
of Peat (10#) 

Field Studies ^ of Bud Sports in Tree 
Fruits in Michigan (5#) 

The United States Export and Import 
Trade in Dairy Products (5#) 

Soil Testing (20# a copy except for 
single copies to Mich. Voc. Ag teach- 
ers and Co. Ag. agents and other 
States Exp. Sta. workers) 

Insurance of Farm Families (5#) 
Phosphorus Requirement of Dairy Cattle 
When Alfalfa Furnishes the Principal 
Source of Protein (IS#) 

The Relation of Certain Soil Character- 
istics to Forest Growth and Composi- 
tion in the Northern Hardwood Forest 
of Northern Michigan (10#) 

Relation of Light Intensity to Fruit 
Setting in the Sour Cherry (5#) 

Study of the Changes in Basal Metabo- 
lism Produced by Drinking Chicory and 
Chicory-Coffee Brews (5#) 
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T139 Michigan Farm Prices and Costs 1910* 
(15^) 

T140 Experimental Work on Cucumber Fer- 
mentation (5^) 

T141 Relation of Light Potassium, and Cal- 
cium Deficiencies to Photosynthesis, 
Protein Synthesis, and Translocation 

m 

T142 The Growth of Mycobacterium Para- 
tuberculosis in Tissue Culture (5^) 

T143 Studies of Nitrogen Fixation in Some 
Michigan Soils (5^) 

T144 Involution of the Utcrin Mucosa in the 
Ewe (10^) 

T145 The Effect of Homogen iaation on Some 
of the Physical and Chemical Prop- 
erties of Milk (5<‘) 

T146 Experimental Work on Cucumber Fer- 
mentation (3^) 

T147 The Solubility of Applied Nutrients in 
Muck Soils and the Composition and 
Quality of Certain Muck Crops as 
influenced by Soil Reaction Changes 
and Moisture Conditions (10^) 

T148 On the Control of Tapeworm Infestation 
in Chickens with Notes on the Path- 
ology of the Intestines of the Hosts 
(5e) 

T149 Studies in Brucella Infections (10^) 

T150 The Pathology of Rickets in Dairy 
Calves (5^) 

TlSl The Pollination of the Highbush Blue- 
berry (5«‘) 

T1S2 A Study of Stewart's Disease of Sweet 
Corn Caused by Phytomonas stewarti 
( 5 ^) 

T153 The Vaccinal Immunization of Cattle for 
Bang's Disease (5(f) 

T154 The Toxicity of Combinations of Nico- 
tine Under Michigan Conditions, to the 
Tree and to the Codling Moth (5^) 
ri5S The Fiisarium Yellows Disease of Celery 
(15^) 

T156 Chemical Constitution and Biological 
Properties of the Endo-Antigen of the 
Brucella Group of Micro-organisms 
CS^*) 

ri57 Experimental Work on Cucumber Fer- 
mentation, Parts IX, X, XI, Xll (5^) 
T158 Factors Involved in Accuracy of Testing 
Milk Samples (5(f) 

T159 The Manganese Content of Feedstuffs and 
Its Relation to Poultry Nutrition (5^) 
T160 Physiological Investigations of Red Rasp- 
berry Plants Inoculated with Red 
Raspberry Mosaic (5(f) 

T161 Studies in the Nature of the Pomologi- 
cal Variety (3^) 

T162 The Relative Importance of Various 
Factors Influencing Profits in Straw- 
berry Production (15^) 

T163 Causes and Effects of Size Differences 
in Apple Trees in the Nursery (10(f) 
T164 Effect of Heat on Milk With Especial 
Reference to the Cooked Flavor (5^) 
T165 Formulas for Finding Estimates for Two 
and Three Missing Plots in Random- 
ized Block r^ayouts (3^) 

T166 Studies of the Eastern Ruffed Grouse in 
Michigan (5^) 

T167 The Use of Fertilizers and Lime on Na- 
tive Pastures in Michigan (5^) 

T168 A Study of the Protein -Nucleates of the 
Species of the Genus Brucella 
T169 "Thin Wood” Pruning Considered from 
the Standpoint of Photosynthate Pro- 
duction (3(f). 

T170 The Relation of Nutrition to the De- 
velopment of Necrotic Enteritis in 
Swine (3^) 

T171 A Study of Three Methods of Research 
in Home Management (3^) 

T172 An Electrical Resistance Method for the 
Continuous Measurement of Soil Mois- 
ture Under Field Conditions. (5(f) 


T173 A Study of Some Factors Affecting the 
Efficiency of Encarsia Formosa Gfahan, 
an Aphelinid Parasite of the Green - 
House White Fly, Trialcurodes Vapor- 
ariorum (Westw.) (3(f) 


MEMOIRS 

M2 Studies of Osteology and Myology of 
the Beaver— -(25^ a copy. No free 
copies.) 

M3 Studies on the Trematode Parasites of 
Ducks in Michigan with Special Ref- 
erence to the Mallard (15(f) 


QUARTERLY BULLETINS 

Vol. 21, No. 1, August 1938 
Vol. 21, No. 2. November 1938 
Vol. 21, No. 4. May 1939 
Vol. 22, No. 1, August 1939 
Vol 23, No. 4, May 1940 
Vol. 21, No. 1, August 1940 
*VoI. 23, No. 2, November 1940 


4.H CLUB 

The 4-H Club Bulletins are special subject 
bulletins prepared for leaders and members of 
Michigan 4-H Clubs Copies of these bulletins 
for the use ot 4-H Clubs may be secured from 
the office of your County Agricultural Agent. 

For individuals other than members of Michi- 
gan 4-H Clubs there will be a charge of 1S4 for 
Handicraft Bulletins 11 A, IIB and IIC, and lOi 
per copy for all other 4-H Club Bulletins, 

H2 Potato Club Work 10^ 

H3 Michigan 4-H Bean Clubs 10^ 

H7 Corn Club Work 10^ 

H9a The Well-Dressed Girl in Cotton, Proj- 
ect I 10^ 

H9b Summer Wardrobe 10^ 

H9c The Summer Costume 10(f 
H9d The 4-H Girl in Wool 
HI la Handicraft Club Work 
111 lb Handicraft Club Work, 

Advanced 

Hllc Handicraft Club Work, 

Advanced 
H12 4-H School Lunch Clubs 10^ 

H17 4-H Dairy Club Manual 10^ 

H18 4.H Poultry Club Work 10< 

H19 Michigan 4-H Forest Rangers 
H24 Forest Warden’s Handbook 10^ 

1125 Farm Electricity for 4-H Clubs 
H26 Wood Identification for 4-H Clubs 10^ 

H28 Health lOe 

H29 Conservation Program for Michigan 4-H 
Clubs 10^ 

H30 4-H Food Preparation, Project 1— Break- 

fast 10^ 

H30a 4-H Food Preparation, Project II— 
Luncheon and Supper 10^ 

H31 Forest Fire Study for 4-H Clubs 
(First year) 10< 

H31a Forest Fire Study for 4-H Clubs 
(Second year) 10^ 

H32 4-H Food Pr^aration, Meal Planning, 
Prmect III— Dinner 10^ 

H33 Soil Conservation Program 10^ 

H.34 4-H Garden Club Suggestions 10^ 

H.15 Advanced 4-H Canning 10^ 

H36 4-H Pheasant Propagation Management 

Project 10^ 

H37 Electrical Projects for 4-H Clubs 10^ 

H38 4-H Sheep Club Manual 10< 

H39 4-H Colt Club Manual 10^ 

H40 Michigan Deer Herd 104 

H41 Soil Conservation fof 4-H Clubs 104 

H42 Th^ 4-H Club Entertains (10^) 

«H43 The Girls Room (19^) 


(Wood Work) 
15^ each 
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SOME GROWTH CHARACTERISTICS OF PERENNIAL HAY 
AND PASTURE CROPS 

ADJUSTING PASTURING AND CUTTING PRACTICES TO THEM 

In a state in which dairying and livestock raising are dominant 
farm enterprises the general question of pasture and meadow manage- 
ment is one of the most important with which the farmer has to deal. 
With a scanty, sparse growth of vegetation of low nutritive value on 
native pastures, more expensive cultivated row crops or purchased 
concentrates have been resorted to and the margin of profit corre- 
spondingly reduced or perhaps eliminated. With luxurious growth of 
highly nutritious pasture and hay crops both feed and labor costs may 
be kept relatively low and more substantial profit margins realized. 

In the main, eflforts to increase the returns from pasture land and 
meadows have taken two directions or, perhaps more accurately, have 
approached the problem from two angles: (1) through seeding to in- 
troduce more valuable kinds of legumes and grasses and to provide 
a heavier stand of plants, and (2) through fertilizer applications, which, 
in addition to their mass effect on yield, encourage the growth of the 
better kinds in the stand. Much has been accomplished by these 
methods and there still remains a relatively large percentage of graz- 
ing land and hay fields that can be greatly benefited by their continued 
use. Both practices are based on the theory that the cropping of a 
pasture or meadow is essentially a problem in addition and subtraction. 
Seed is sown, fertilizers are applied and then plant tissue, produced 
from the seed and the fertilizer, together with water and other mate- 
rials obtained from the soil, is harvested. The greater the additions 
of fertilizer and perhaps seed — and rainfall — the greater, theoretically 
at least, the subtraction in the form of crops. Because the growing 
plant utilizes soil moisture and many of the mineral elements in the 
soil, as well as the seed and fertilizer, in its growth, a pound of seed 
or of fertilizer may be returned two-fold or ten-fold or a hundred-fold, 
as the case may be. 

Pasture and Meadow Managmient Something More than a Prob* 
lem in Addition and Subtraction — ^This concept of crop production as a 
rather simple problem in addition and subtraction, basically sound so 
far as it goes, does not, however, present the whole picture, for it 
leaves out of consideration the fact that the main bulk of the plant’s 
tissue that is removed in the crop is neither the mineral nutrients 
obtained from the soil nor the minute quantities of organic food mate- 
rials that have migrated from the seed into the plant’s leaves and 
stems. Instead, the main bulk of the crop — 80 to 95 per cent of its 
dry weight — is organic matter in the form of such substances as fiber, 
ceirwall, sugar, starch, protein, fat, pigments. These substances the 
plant itself must synthesize or manufacture, principally out of water 
from the soil and the carbon dioxide that it gets from the air, with 
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the aid, to be sure, of the essential mineral elements from the soil. 
For this manufacturing;^ process, the plant depends almost entirely upon 
its leaves. With a larg^e leaf surface food manufacture goes on rapidly 
(temperature, light, moisture supply and other environmental condi- 
tions being favorable) ; with a limited leaf surface it is correspondingly 
slowed down ; when there are no leaves present it comes to a standstill. 
With ordinar}^ field and garden and tree crops about everything one 
does to them in the way of culture, from cultivation and fertilizing 
on the one hand to pruning and spraying on the other, is for the pur- 
pose of enabling them to develop a maximum leaf surface and then 
protecting those leaves from injury, to the end that they may manu- 
facture maximum amounts of such materials as starch, fats, proteins, 
that go to make up the crop, be that crop leaves, fruits, seeds, roots 
or tubers. With the pasture crop the procedure is almost the op])osite 
in both method and effect. Ordinarily there is a continuous reduction 
in leaf surface and with close pasturing there is virtually coni])lete 
defoliation. Figuratively speaking, this is “killing the goose tliat lays 
the golden eggs”. Yet from the very nature of the case that is just 
what grazing must be — a steady subtraction of leaves and stems that 
the plant is more or less vainly producing in order to attain its normal 
stature and complete its growth. 

Moderate vs. Close Grazing — Does this mean, then, that an acre 
of pasture land can yield only a small fraction of an ecjiial area devoted 
to raising some field or garden crop. The answer is “no” — an answer 
that has been gradually worked out to their own satisfaction by 
thousands of observant farmers in their own fields, though probably 
few of them have attempted to explain their procedure m terms of 
starch or other root reserves. Farmers wdiose animals on ])asture 
have been able “to have their cake and eat it too” have steert^d a kind 
of middle course in their grazing practice. More specifically, they have 
carefully refrained from too close grazing so that at all times the 
plants have had sufficient foliage to manufacture the food materials 
from wdiich new grow^th can be produced. Consequently new^ grow th 
has about kept pac(* Avith defoliation and both grow'th and defoliation 
processes have been maintained at a high level, because at no time 
w^ere the plants permitted to become completely, or even almost, 
defoliated and hence too w^cak for recovery. It has !>een a matter 
of addition and subtraction, but those farmers have been careful not 
to subtract faster than the plant has added. There has been maintained 
at all times a good reserve “in the bank”. 

The basic principles of plant growTh underlying this procedure are 
well brought out by a series of experiments conducted during recent 
years by the Section of P^arm Crops of the Michigan Agricultural Fx- 
periment Station in which alfalfa and a number of forage grasses — 
including timothy, orchard grass, quack grass, brome grass and blue- 
grass — were clipped at various heights at suitable intervals and rates 
of recovery studied. Without exception close clipping (to one inch) 
resulted in almost complete cessation of new grow'th and in some 
in.stances promptly led to the death of the plants. Light clipping 
(to 4 or 6 inches) often, though not always, reduced somewhat the 
total amount of vegetation, as compared with undipped plants, but 
always enabled them to recover promptly and to grow^ rapidly. Thus 
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in the case of one experiment with alfalfa plants, clipping back (the 
equivalent of pasturing) to 2 inches in height gave total yields equiva- 
lent to nearly 90 per cent of those allowed to grow to maturity without 
clipping, while clipping to a height of one inch reduced total yield to 
less than 15 per cent normal. 

Perhaps more important than conservative spring and summer graz- 
ing in the management of pastures is special care to avoid depletion 
of the reserves in the roots and crowms in the fall. Studies at the Mich- 
igan Station have shown that September is a very critical month from 
the standpoint of how alfalfa will survive the winter and grow the 
next spring and summer — and this principle likewise holds for other 
perennial legumes and grasses, though the critical ])eriod varies some- 
what with the different kinds. Under Michigan conditions close graz- 
ing at almost any time during this critical period forces the plants to 
use up virtually all of their reserves in making a late fall growth and 
then the low temperatures of October and November prevent the 
accumulation of new reserves of starch and sugar that will tide them 
through the winter and start them off in the spring. The result is 
much W' inter killing of roots and crowns and a poor stand. On the other 
hand, late (October in the case of alfalfa) grazing, even though close, 
leaves the roots and crowns well-supplied with stored foods, because 
they are not used up in late fall growth of tops and they are in excel- 
lent condition to res\une growth in the spring. 

Fall Cutting of Hay Fields — Safe and Dangerous — The same prin- 
ciples apply to the removal of a second or third cutting of alfalfa or 
other hay crop during late summer or fall. Such a cutting does not 
harm the plants if made late enough in the season — for example early 
October — so that the roots and crowns are not depleted by making a 
subsequent fall growth, and a valuable hay crop is obtained. On the 
other hand, if the fall cutting is early enough so that a new flush of 
growth is produced in the fall, the reserve foods of roots and crowns 
are exhausted, the plants winterkill badly, recovery is poor in the 
spring, and the stand may be ruined. 

The productivity of thousands of alfalfa fields in Michigan is seriously 
reduced and their life substantially shortened by the growers’ failure 
to recognize these principles underlying the growth habits of the 
perennial pasture and forage crops and to adjust grazing and cutting 
practices to them. The science and art of grassland management de- 
pend to a considerable degree upon the recognition of the chiTerences 
between various species. Thus, upright plants such as alfalfa and 
timothy are more readily defoliated by close grazing than are recum- 
bent plants such as wdiite clover and bluegrass. Very productive up- 
right species prove very desirable as pasture plants, however, if grazed 
in accordance with their own habits of growth. 

The reader who is interested in the publications based on the graz- 
ing, hay cutting and root reserve studies briefly summarized here is 
referred to the following : 

1. Response of Quack Grass to Defoliation and Fertilization — Dexter, 

S. T.— Plant Physiology. 11 : 843-851. 1936. 

2. The Effect of Late Summer and Early Fall Cutting on Crown Bud 

Formation and Winterhardiness of Alfalfa — Silkett, V. W., Me- 

gee, C. R. and Rather, H. C. — Tour. Am. Soc. Agron. 29 (1): 
53-62. 1937. 
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3. A Study of the Time of Pasturing Alfalfa— Rather, H. C and Dor- 

ranee, A. B. — ^Jour. Am. Soc. Agron. 30 (2) : 130-134. 1938. 

4. Alfalfa Management, with Special Reference to Fall Treatment — 

Rather, H. C. and Harrison, C. M. — Mich. Agr. Exp. Sta. Sp. 
Bui. 292. 1938. 

5. Early Cutting and Fertilization of Quack Grass Meadows — Dexter, 

S. T. and Clanahan, D. L. — Mich. Agr. Exp. Sta. Quart. Bui. 21 
(3) : 176-179. 1939. 

6. Starch Reserves in the Roots of Pastured Alfalfa when Grown 

Alone and in Mixtures — Rather, H. C. and Harrison, C. M. — 
Mich. Agr. Exp. Sta. Quart. Bui. 21 (4) : 281-291. 1939. 

7. Greenhouse Studies of the Effect of Clipping the Tops of Alfalfa 

at Various Heights on the Production of Roots, Reserve Carbo- 
hydrates and Top Growth. — Harrison, C. M. — Plant Physiology. 
14 : 505-516. 1939. 

8. Responses of Certain Perennial Grasses to Cutting Treatments — 

Harrison, C. M. and Hodgson, C. W. — ^Jour. Am. Soc. Agron. 
31 (5) : 418-430. 1939. 

V. R. Gardner, Director, 

Michigan Agricultural Experiment Station. 


MEASURING HYBRID CORN FOR MICHIGAN 

1938-1940 TRIALS 


11 . C . RATHER AND A. R MARSTON 
Section of Farm Crops 

According to a survey made by the United States Department of 
Agriculture, Michigan grew some 270,000 acres of hybrid corn in 1940. 
Undoubtedly the acreage planted to corn hybrids in this state in 1941 
will be substantially larger than that in 1940. Hence, thousands of 
growers are interested in the relative characteristics, yielding ability 
and adaptation of the scores of hybrids being offered. 

Tests under the direct . supervision of the Michigan Agricultural 
Experiment Station are conducted each year in Monroe, St. Joseph, 
Ingham, Saginaw, Huron, Wexford and Otsego counties, to gain de- 
tailed information on corn hybrids, old and new, which may be of 
interest to Michigan corn growers. The Michigan Crop Improvement 
Association, county agricultural agents, farmers, and seedsmen have 
all contributed to the carrying on of these trials. Their diverse loca- 
tions afford a reasonable representation of the range of Michigan corn 
growing conditions. 

Method of Testing 

Each variety tested at a given location appears in that test in five 
different places to reduce to a minimum variations in yield due to 
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ADAPTATION GROUPS 

The corn hybrids listed below have appeared in at least one Michigan State 
College over-state trial in both 1939 and 1940. Its two-year average yield, in at 
least one trial, has been above average for all hybrids tested which were of similar 
maturity. The zoning of the map of Michigan is^ased on a study of records of 
normal vveather during the corn growing season m this state. The adaptation of 
corn varieties is influenced by soil, cultural practices, and other factors besides 
weather so the zone divisions must be considered as general approximations ratlier 
than anything more specific. 



GROUP A 

Should usually ripen in Zone 6 and 
under the most favorable conditions m 
Zone 7. 

Mtnni Mn \ 402 KiNrs( kost I' 

GROUP B 

Adapted generally in Zones 4 and S , 
tun late for Zones 6 and 7. 

Michigan 121S Kin<.scrosi I)t 
Wisconsin 

GROUP C 

Adapted to northern part of Zone 3 
and other locations in this zone needing 
early com. 

lOWtALTH 9S Kinoscrost D 

I)rKALii2()l Wisconsin 5^1 

()nioM-l.S PioNirnd^S 

GROUP D 

Ad.ipted to favorable locations in the 
southern part of Zone 3, generally 
throughout Zone 2, and to paits of 
Zone 1, needing moderately early corn 
lowEALTH lOS I)h Kalb 240 

Wisconsin 645 lowi amii A 

C)iiio K-23 loWIALTII^J^ 

Kin(.scrovt FK Funks G-7 

GROUP E 

Should mature on the moic fertile 
sods of Zones 1 and 2, providing plant- 
ing is done by niid-May. 

Pioneer 324 Wisconsin 6S0 

DeKalb 404A Pioneer 322 

Pioneer 349 Pioneer 3 1 5 

Wisconsin 696 

^parently slightly later than otliei^ 
in Group E, 

llOOSlERCROST 405 Kingscrost Fit 
Indiana 416 
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soil differences. The ear corn of each variety is sampled for moisture 
content four different times in the fall to make possible an estimate 
of the time from date of planting until the ears are down to 
moisture. At this stage of development, according to previous work,* 
growth ceases and the com may be said to have reached maturity. 
Dent corn at 40% moisture is fully dented and, usually, it is so hard 
the kernels can scarcely be cut with the thumbnail. Usually the husks 
will have lost their green color but the stalks and leaves may still 
be green and succulent. Ear corn at 40% moisture is not ready to be 
husked. It should contain no more than 25 to 27 per cent moisture 
when put into the crib. Number 2 corn on the market must contain 
no more than 15.5% moisture. 

A variety which has not fully matured by harvest or by the time 
of the first killing frost will not develop its fullest potential yield even 
though subsequently it may dry down satisfactorily for cribbing. How- 
ever, late varieties for a given location in 1940, which still contained 
40% moisture or more on October 1 were subjected to very poor drying 
conditions in October. At East Lansing a variety which contained 52% 
moisture on October 2 still had 45% moisture on October 22. An- 
other with 48% moisture on October 2 still had 39% moisture on 
October 22. Even corn which was down to 40% moisture on October 
2 was far too wet to crib on November 1. The problem of handling 
soft corn was very prevalent in the fall of 1940, whereas in 1938 and 
1939 even late varieties dried early and rapidly. 

Corn should at least be early enough to mature fully and dry safely 
in the average season. Some hybrids are being offered in Michigan in 
localities for which they are loo late. They seemed satisfactory in 

1939 and brought only trouble and dissatisfaction in 1940. 

Hybrid Seed Not a Substitute for Fertility 

During the 1940 season the Farm Crops Section received numer- 
ous reports of dissatisfaction with the productivity of certain hybrids. 
Ears were small and poorly filled, yields were low. The authors do 
not believe that any of the hybrids are inherently that bad. No kind 
of seed is a substitute for soil fertility or favorable seasonal condi- 
tions. If the productive level of a corn field is such that only a 25- or 
30-bushel crop can be produced that field presents no particular seed 
problem. What the field needs is barnyard manure, a leguminous crop, 
and some fertilizer — or possibly it should never be used for corn. Un- 
der such conditions even the best of hybrids is certain to be disappoint- 
ing. A fertile soil, the best of cultural practices, and a favorable season 
are essential to high corn yields. An adapted vigorous hyl)rid should 
make the most of favorable conditions of environment. 

Interpreting Results 

In the tables presented here, the yields of the varieties tested in 

1940 are given. If these same varieties were also tested in 1939 and 
1938 their two- and three-year average yields are given. 

No one experiment in a single season, regardless of how well it 

♦ Rather, H. C, and Marston, A. R. — A study of corn maturity, Mich. Agr. Exp. 
Sta. Quart. Bui. 22 (4) : 278-288. May, 1940. 
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1. Wisconsin Hybrid No. 645. 


lias been conducted, yields evidence which is fully conclusive with re- 
spect either to yield or maturity. The information concerning varieties 
tested only in 1940 is presented with full appreciation of the short- 
comings of a single trial. The most dependwle information in this 
report is that based on three-year average performances. 

All yields arc expressed in bushels of shelled corn at a uniform 
moisture content of 15,5%. 

Maturity 

The one satisfactory way of determining the adaptation of a new 
variety is to compare its performance with other corns of known merit. 
The varieties tested are listed in the accompanying tables, in their 
order of maturity with the earlier corns heading the list. Additional 
information gained in subsequent years may result in some changes 
in this arrangement, but the authors are confident that the earliest 
corns are near the top and the latest near the bottom of each list. 
Hybrids apparently of similar maturity have been grouped. In general, 
there is a range of about five days between the earliest and latest corn 
within each group. 
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MONROE COUNTY 

lA>r the hist three }ears the Monroe tests have been contliicted on 
tlie Monroe county farm, Walter Kraus, superintendent. The area 
for 1940 consisted of a rather uniform, level, sandy loam field. There 
was some infestation liy the European corn borer but this difficulty 
was not of sufficient consequence materially to affect the yield. 

Possibly some of the earliest varieties tested here are earlier than 
necessary for the belter soils of southeastern Michigan, although Ohio 
K-2^ 111 particular has given an excellent three-year perfornianee. 


Tabic 1. Yields of varieties 


VaruMy 


JMiiiiU'hota 4():i 
DcKall) 240 
WISCONSIN 606 

lo wealth A 
Kmgserost 170 
OHIO K-23 
Ohio K-lifi 
DUNCAN, O P. 
Funks’ (i-7 
DB KALB 202 
KINGSCROST FK 


Pumoer 324 
WlSCOIlKlU 07S 
Wisconsin 080 . . 
Funks’ Cf-IK 
WISCONSIN 696 
OeKaib 410 . 
Michigan 21 A 
DeKalb 404 A 
WISCONSIN 676 . 
PIONEER 322. . 
Pioneer 315 
Hooaiercrost 405. . 
DeKalb 615. 
IMoneer 330 . 

M & M 554 
lOWEALTH 100 
INDIANA 416 . 
KINGSCROST FB 


Ponder 348 . 

Icwoalth A H . 
Wisconsin 600. . . 
Indiana 420. . . . 
Indiana 425 
Kingscrost KY . . 
Tloosiercrost 422 . . . 
lowealth H 
National 116 
Pioneer 3307 
Indiana 610. 
Hoosiercrost 461 . , 


lIooHiercroHt 668. . 
lied Cob Knsilagti, O P. 


tested in Monroe County. 

1 Yield (liiishels per Acre) 


! 

IU40 I 1030-40 |10383040 

only j .uiTage j averagi* 


- 



■ “• 


.58 

4 j 




(>0 

0 

(.4 

.3 

63 7 

• 1.0 

0 




.56 

2 

68 

0 


57 

2 




67 

;i 

70 

1 

69.4 

61 

0 




It 

i 

.5.1 

5 

55 7 

65 

1 

60 

1 


.57 

5 I 

60 

6 

62 7 



1 66 

0 

66.5 

58 


73 

6 


(•I 

'J 

67 

7 


60 

2 




.50 

7 




6.5 

J 

71 

3 

72.8 

66 

4 




.5.3 

0 




57 

8 

(.6 

5 


5t 

0 

f>5 

7 

6H 2 

64 

.5 

70 

0 

78.2 

6:i 

S 




61 

0 

71 

t 


60 

5 




ilo 

i 




.58 

T 

(.8 

() 

67.9 

to 

() 

70 

1 

75.4 

66 

i 

7.1 

1 

69.1 

1.5 

4 




63 

i 

70 

0 


.52 

57 

i 

r 




57 

s 




50 

1 




60 

.5 

70 

t 


70 

.5 

77 

6 


63 

5 

76 

0 1 


57 

8 




<>6 

4 




50 

7 

60 

6 


60 

0 




:i6 

.5 





Planting dates: 1038— June 2 
1030— May 15 
1040— May 20 


Harvest dates: 1038-~Oct. 14 
1939— Sept. 27 
1910 Sept. 30 
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None of the later varictiCvS has shown significant yield advantages 
over the leaders in the second group and use of these later corns in- 
creases soft corn hazards. 

ST. JOSEPH COUNTY 

In St. Josepli county these trials were conducted on the farm of 
Robert Robinson, near Mendon. Exceptionally favorable conditions 
prevailed in 1939 when yields in excess of KX) bushels shelled corn 


Table 2. Yields of varieties tested in St. Joseph County. 



Yield 

Bushels per Acre) 

V,iru‘ty 




1940 

1 939-40 

1938-39-40 


only 

average 

average 

MiiineHola 403 . 

.'»3 3 



OeKalb 24<J 

5.6 2 

79 . 5 


DeKalb 204. 

54 6 



lOWEAbTH 105 

49 5 

79 4 

77.3 

WISCONSIN 606. 

43 2 

68 8 

63.4 

WISCONSIN 645 

4K .3 

72 1 

71.1 

KingBCTost 176 . 

OHIO K-23 . 

.50 5 

62 2 

81 4 

77.2 

Ohio K-3.^ ... 

54 9 



DUNCAN, O.P. . . 

41 1 

69 8 

63.4 

loarealth A2 . . . ... 

41 4 

72 3 


Funks’ G-7 . . 

42 5 

71 6 


DeKalb (Kxp 42) 

48 0 



Fair’s Yellow Dent, () T 

.50 K 



KINGSCROST FK 

53 0 

75 0 

70.6 

Pioneer 321 

61 6 

86.1 


Wisconsin 678 

56 5 

79.0 


WISCONSIN 680 . 

(>l 6 

81 6 

79.3 

Funks’ Ct~18 

1.3 8 



Michigan Wonder. O.P 

45 7 



WISCONSIN 696 

52 1 

78 7 

76.1 

OeKalb 410. ... 

53 7 



Michigan 21 A 

45 0 



KINGSCROST FB 

5.3 7 

79 .3 

73.8 

DeKalb 404 A 

51 4 1 

82 0 


WISCONSIN 676. 

52.1 

76 2 

75.2 

PIONEER 322 

49 2 1 

82 6 

80.3 

Pioneer 3314 . . 

.51) 2 



Pioneer 31.5 . 

48 0 

84 2 


PIONEER 349 

56 5 

83 1 

79.7 

Hoosiercrost 405 

45 7 

73 7 


INDIANA 416 . 1 

55 2 

S3 1 

86.6 

Indiana 610 

.57.8 

1 


Header 348 . . . . 

49.8 

84 0 


lowealth AH ... 

49.2 

74.8 1 


Wisconsin 690 

55 2 



Indiana 420 . . 

Indiana 426 

53 7 
.51 4 



Kingserost K Y ... 

41 .0 



Hoosiercrost 422 ... 

54 3 

83 2 


Bender 14 

43 5 

1 


lowealth B , i 

45.4 

77 5 I 


National 116 i 

45 4 

1 


Hoosiercrost 461 

42 2 

75 3 j 


Hoosiercrost 668 

58 7 



Red Cob Ensilage 

31.3 




Planting dates: 1938 — May 12 Harvest dates: 1938 — Oct. 11 

1939— May 17 1939— Oct. 2 

1 940— May 2 1 1 940- Oct. 1 0 
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to the acre were produced. In 1940 the trials were in a much less pro- 
ductive field but comparisons were satisfactory. A killing frost oc- 
curred September 26 in 1940. At harvest time, two weeks later, all but 
one of the varieties in the two latest groups still contained 40% mois- 
ture or more. It was of interest to the authors that the later varieties 
were at a yield disadvantage in 1940, the average for the earliest group 
being 51.2 bushels an acre, for the intermediate group, 51.8 bushels 
an acre and for the latest two groups 47.1 bushels an acre. The high- 
est yield in 1940 in the St. Joseph trials was obtained with Ohio K-23, 
a hybrid amply early for this area. This hybrid has also shown to 
advantage in the Monroe and Ingham county trials on a three-year 
basis. 

Table 3. Yields of varieties tested in Ingham County. 


Variety 

yield (Bushels per Acre) 

1040 

only 

1930-40 

average 

1938-39-40 

average 

M ichigan 7 1 A , . . 

45 1 




Minnesota 401 . 

58.4 

64 1 

61 6 

56 2 

51 1 
* 57.5 

54 3 
52.7 

50 1 

64 . 6 

63 1 

50.2 

Mlchi>?an (Exp 70233) 

Kinjfscrost KN121 

loweulth W-IO 

Wisconsin 355 . . . 

Minnesota 600 

Towealth W*12 ... . . 

MICHIGAN 1218 

Wisconsin 460 . . . . . ... 

Kingserost KNr> 

KINGSCROST D . . . 

WISCONSIN 531 

PICKETT O.P 

PIONEER 355 

65 7 

64 8 

56 5 

47 6 

67 3 

70 2 

77 . 5 

66 7 

66 0 

55 . 6 

71 2 

75 4 

63.5 

61.7 

52.1 

64.7 

Klnffscrost KN2 

Ohio M-15 


OHIO K.23 

WISCONSIN 525. . 

DUNCAN, O.P 

lOWEALTH 05 

KINGSCROST FK 

FUNKS’ G.7 

DeKalb 240 

74 . 6 

57 2 

52 4 

67 6 

77 2 

69 2 
65.4 

62 2 

74 0 

50 7 

73 1 

60 8 

55. 2 

72 4 

73 3 

71 « 

67 0 

09.3 

65.6 

58.3 

54.5 

64.2 

67.6 

70.8 

66.1 

Minnesota 403 

Pioneer 353 

WISCONSIN 645 : 


DeKalb 204 

65.7 

60.5 

65.7 

71.1 
80.0 
68.9 

63.2 


71.2 

DeKalb 404 A 

Mlchiiraii 21 A 

Funkr G-18 

PIONEER 322 

Pioneer 3530 .'V. 

DeKalb 226 


fowealth AB 

68.9 

71.7 




Plantitig dates: 1938— *May 11 Harvest dates: 1938 — Oct. 20 

1939— May 12 1939— Got. 4 

1940— May 11 1940— Oct. 4 
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INGHAM COUNTY 

The Ingham county trials, conducted for the last three years on 
the Michigan State College farm at East Lansing, have been favored 
by good soil and early planting. A full crop of soybeans was plowed 
under for the 1940 crop, furnishing an abundance of organic matter. 
Hybrids as early as, or earlier than, Michigan 1218 have been earlier 
than necessary for these circumstances although an excellent yield 
was obtained in 1940 with an experimental Michigan hybrid, No. 70233. 

Ohio M-15, according to Michigan observations and reports from 
the Ohio Experiment Station is slightly earlier than Ohio K~23 and 
has given very satisfactory yields for two years in the East Lansing 
trials. Kingscrost D, Pioneer 355 and Wisconsin 531 appear early 
enough for late May plantings at East Lansing and each has done 
well for three years. Hybrids as late as Wisconsin 645 may be a little 
too late in Ingham county unless seasonal conditions are unusually 
favorable while still later hybrids, though weighing up well, were 
not fully mature and in some of the later plantings at this station 
were very soft in 1940. 


Table 4. Yieldi of varietiet teited in Saginaw County. 


Yield (Bushels per Acre) 


Variety 

1940 

only 

1939-40 

average 

1938-39-40 

average 

Wisconsin 279 

39.4 1 



Michigan 71 A 

34.0 






Minnesota 401 

43.7 



Wisconsin 365 

49.0 

51.6 


Wisconsin 330 

Michigan (Exp. 70233) 

38.9 

67.9 


Kingscrost D4 

47.5 

53 8 


Kingscrost KNr> , .... 

65 . 1 


Miiihesota 600 

49.3 



DeKalb 78 

63.1 



MICHIGAN 1218 

47.8 

54.5 

58.1 

Wisconsin 460 

48.8 






KINGSCROST D 

53 1 

55.7 

60.9 

Kingscrost KN2 

47.2 

PICKETT. O.P 

lowealth 98 

42.9 

55.9 

50.4 

01 .4 

54.1 

DeKalb 201 

53.6 

62 0 


WISCONSIN 531 

52.0 

55 9 

63.0 

Pioneer 356 

59.2 



Ohio M-16 

63.2 






Pioneer 370 

65.8 



WISCONSIN 525 

47.2 

53.3 

58.8 

lowealth 96 

55.4 

59.0 



Michigan 21A 

04.3 



Pioneer 363 ’. . 

61.2 



Pioneer 367 

62.7 



DeKalb 226 

54.1 

66.0 






Planting dates: 


1938— May 17 

1939— May 18 

1940— May 16 


Harvest dates: 


1938— Oct. 6 
1989— Sept. 26 
1940— Sept. 26 
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SAGINAW COUNTY 

The Saginaw county trials were conducted on the Herbert Schmeige 
farm near Chesaning. The European corn borer infestation was bad 
in this trial but, fortunately, there were no high winds to break the 
corn over. Plants were found with as many as 50 borers and these 
fell over with a light push. The earlier varieties in particular suffered 
in yield from borer infestation. 

Wisconsin 531 leads this trial on the basis of three-year averages 
while Michigan 1218, somewhat earlier, has a very good three-year 
record. It is doubtful whether any hybrids later than Ohio M-15 should 
be used in this area and even this hybrid may require favorable con- 
ditions to reach full maturity. 

HURON COUNTY 

The Huron county trials were plagued by a severe hailstorm in 
1939 and very severe European corn borer damage in 1940. Conducted 
on the Herbert Gettel farm north of Pigeon, the soil conditions have 



Fig. 2. Michigan Hybrid No. 1218. 
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been excellent. The corn yields were much below the potential pro- 
ductivity of this soil in both the last two seasons. In 1940 as many 
as 90% of the stalks of some plats were broken by borer damage. 
There was no consistent varietal advantages in this respect. 

Wisconsin 355 seems earlier than necessary for some conditions 
in this locality, and about right for late May planting or growth on 
the less fertile soils. Michigan 1218 did poorly in 1940 but has been 
one of the better hybrids for this location in other years. Its chief 
disadvantage is in strength of stalk, being more comparable with 
Pickett corn in this respect. It has consistently out-yielded the Pickett 
variety. A Pioneer hybrid, No. 3370, showed considerable promise in 
1940. 

Table S. Yields of varieties tested in Huron County. 



Yield (Bushels per Acre) 

Variety 





1940 

1939-40 

1938 39-40 


only 

average 

average 

WlucoiiHin 279 

37.5 



WiecoiiHin 276 

37 1 



Michigan 71A 

29 5 



KingHcroet A3 

37 5 

38 8 


Kingficrofit D4 

41.6 

45 6 


KmgHcrost 108 

40 3 



WlsiCoriHln 330 

32 4 



WISCONSIN 355 

34 0 

34 4 

45.8 

Minnesota 401 . . . 

41.6 



M innesota 600 

39.7 



Michigan (70233) 

41 9 



King^rost D 

PICKETT, O.P 

46.0 

.30.8 

33 8 

45,7 

MICHIGAN 1218 

31 .8 

3.> ,6 

49.4 

Pioneer 3370 

57 6 



WISCONSIN 531 

40 0 

40 6 

52.0 

Pioneer 356 

46 7 



Ohio M-lfi 

54.3 



loweaith 95 

63.7 



Michigan 21 A 

42.9 



Pioneer 357 

40.6 



DeKalb 201 

41.6 

42 1 


loweaith 98. 

41 6 

48 9 






DeKalb 240 

44 5 








Planlitig dates: 1938 — May 18 I far vest dales; 1938 — Oct. 4 

1939— May 22 1939— Oct. 12 

1940— May 18 1940— Oct 3 


NORTHERN MICHIGAN 

Results of trials in Wexford and Otsego counties have been com- 
parable. These have been conducted on the farms of William Franke, 
Tustin, in Wexford county and Tom Millbocker in Otsego county. 

None of the corns tested has been able to mature consistently at 
either of these locations, the three-year average moisture content at 
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harvest for each of them being in excess of 40%. Minnesota 402 has 
been as satisfactory as any in tests which cover a five-year period. 
Kingscrost E has a very good three-year record and is a pure yellow 
dent whereas Minnesota 402 is mixed yellow and white. Wisconsin 
hybrids 275 and 279 appeared promising in 1940 trials and have given 
excellent results in northern Wisconsin. 



Fig. 3. Minnesota Hybrid No. 402. 
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SUPPLEMENTARY TRIALS 


By a. a. JOHNSON 

In addition to the seven major over-state corn trials conducted in 
Michigan, ten supplementary trials were carried on in 1940. In gen- 
eral, varieties were chosen for these trials which had already shown 
some promise. At each location at least one variety too early for the 
area and one later than is desirable were included for demonstration 
purposes. 

The plot layout consisted of five blocks in which the varieties were 
distributed at random. Thus each variety appeared in the test five 
times. In addition, a check variety was planted every fifth plot to 
aid in making accurate comparisons. 

In the following tables the yield results are reported for each test 
with varieties listed in order of maturity. Information with respect to 
relative maturity is based on records in other trials covering a period 
of years in addition to performance in 1940. Three trials were aban- 
doned because of irregularities in the field. 


Lenawee County. 


Planting date, May 22 


Date harvested, October 17 


Wisconsin 631 . . 


Variety 


Yield 
(Bushels 
per Acre) 


63 8 


Wisconsin 606 

Wisconsin 646 

Ohio K-23 

Duncan O.P 

DeKalb 204 

Kingscrost FK 

Woodburns, O.P, . . 


70.1 

72.1 
70.0 
66 2 


66.1 

68.7 

60.1 


Michigan 21 A... 
DeKalb 404A.... 

Pioneer 322 

Pioneer 349 

Funks’ G-8 

Pfister 368 

Ohio W-17 

Indiana 416 


61 .3 
79.9 

74.0 

76.1 

71.4 
79.6 


81 .6 
77.1 


paster 266.. 
Pioneer 307. 
DeKalb 606 
Funks’ G-66 


76.8 
79 3 
83.1 
74.7 


The Lenawee County plot was conducted on the farm of Felix Witt, 
Jasper. The te«t area was on a uniform, level field, consisting of a 
clay loam soil. Most of the varieties in this trial were drying satis- 
factorily by the harvest date, October 17. The moisture content of 
the ears at harvest of those varieties in the last maturity group was, 
however, still well in excess of 30%, when the corn should have been 
dry enough for cribbing. There was a severe infestation of European 
corn borer in this plot. No varieties showed any inherent resistance 
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26 were less severe in the Kalamazoo County plot than was the case in 
Branch County, Consequently the later maturing varieties, notably 
Indiana 416, continued to develop until a more severe frost occurred 
in the second week of October. On basis of this year's plot, maturity 
and yields considered, there is little or no advantage in choosing a 
variety later than from those in the third maturity group. 

Jackson County. 


Platittng date, May 10 Harvest date, October 10 


Yield 
(Bushels 
per Acre) 


Wisconsin 305 51.2 

Michigan 1218 41.1 

Pickett, O.P 42.5 

DeKalb 201 51.1 

Wisconsin 531 47.8 

Pioneer 356 52,0 

Ohio M-15 f 58 0 

Wisconsin 606 50.7 

Duncan, O.P 35.3 

WlMonsin 645 53.0 

Ohio K-23 57.5 

DeKalb 204 53.1 

Michigan 21 A 53.7 

Pirneer 322 00.7 

Indiana 416 ' .01.6 


The Jackson County plot was conducted on the farm of George 
House, Jackson, with the Jackson County Crop Improvement Associa- 
tion cooperating. The test area was in a slightly rolling field, consist- 
ing of a sandy loam soil. Considering both yield and maturity, Ohio 
M-15 and Ohio K-23 gave the best performance in this plot. 

The Montcalm County plot was conducted on the farm of Kenneth 
Knapp, Coral. This plot was located in a field consisting of a produc- 

Montcalm County. 


Planting date, May 17 


Minnesota 402 

Wisconsin 355. 
Michigan 1218 


Pickett, O.P. . . 
Kini^ost D . . 
D^b 201 .. . 
Wiiconsin 531. 


Wisconsin 645 


Pioneer 322 


Date iiarvestefi, October 7 

Variety 

45.1 

49.2 

51.8 

51.1 

.55.6 

48.5 

59.7 

65.6 

49.6 


Yield 
(Bushels 
per Acre) 
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tive uniform sandy loam soil. Maximum yields of sound corn were 
obtained from varieties as early as or earlier than Wisconsin 531. The 
two latest varieties were not mature at harvest time. 


Sanilac County. 


Planting date, May 23 


Date liarvosted, October 7 


Variety 


Yield 
(Bushels 
per Acre) 


Minnesota 402 
Ivingscrost K . . 


32.3 
26 .*6 


Wisconsin 35.5 
Michigan 1218 


32.8 

33.0 


Pickett, O.P 

Kingserost I) 

DeKalb 201 

Wisconsin 531 


24.9 
34 3 
30.0 
.36.2 


Wisconsin 64,5. ... 
DeKalb 204 


40 0 
46.6 


The Sanilac County plot was conducted on the farm of Ed Frances, 
Peck. The cars of all varieties as late as Pickett and later exceeded 
40% moisture at the harvest date of October 7. The earlier varieties 
in this plot sufTered in yield from attack by the European corn borer. 


Isabella County. 


riant ing date, May 14 


Date harvested, September 23 


201 , 

Wisconsin 531. 

Wisconsin 646. 

Michigan 21A. 


Variety 


Minnesota 402. 
Kingserost K . . . 


Wisconsin 355 

Golden Glow, O.P . 
Michigan 1218 


Kingserost D. 
DeKalb 


YMd 
(Bushels 
per Acre) 


32.3 

24.7 

37.9 

31.1 

30.9 

38.8 
46.-5 
42 4 

45.4 

38.1 


The Isabella County plot was conducted on the farm of Earl Bayes, 
Shepherd. This plot was located in a level field consisting of clay 
loam soil. This plot was planted early (May 14) and all varieties earlier 
than Wisconsin 645 were ripe or nearly so on the harvest date of Sep- 
tember 23. There was considerable damage from the European corn 
borer in this plot. 

The Clare County plot was conducted on the farm of Lowell Pen- 
rose, Clare. This plot was in a fairly uniform field consisting of loam 
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Planting (late, June 3 


Minnesota . . . . 

Kingscrost E ... 

Wisconsin 335 

(fclden Glow, O.P. . 
Wisconsin 404 . . . 
Michigan 1218. . . 

Kingscrost D . . . . 

PeKalb 201 

Wisconsin 531 . 

Wisconsin 645 


Clare County. 


Dato harvested, (>(itober 4 


Variety 


Yield 
(Hushels 
per Acre) 


38.7 
28.5 

41 r> 

36.7 

42 4 
35 1) 


43.4 
40 3 
40.0 

40 3 


soil. This plot was planted late, June 3, and Minnesota 402 and Kin.t;s- 
crost K were nearest ripe at harvest time. The ears of all other vari- 
eties were very immature, containing 50% moisture or inort*. 

Leelanau County. 


Planting date, May 23 


Pale liarveHitMl, October S 


Variety 


YiebI 
OhmhelK 
per Acre) 


Minnesota 402. 
Kingscrost E . . . 


41 5 
31 .0 


Wisconsin 355 . . . 
Golden Glow, O.P. . 
Michigan 1218 


48 0 
43 . 1 
30 . 0 


Kingscrost D . . 

PeKalb 201 

Wisconsin 531 . . 
pioneer 355 . . 


43 5 
45 (• 
40 5 
40 1 


Wisconsin 645. 


30.8 


The Leelanau County plot was conducted on the farm of the Kahr.s 
Bros., Buttons Bay. The test area was located on a rolling productive 
field. None of the varieties in this plot had attained maturity (40% 
moisture) at the date on which this plot was harvested. 

The Cheboygan County plot was located on the farm of Alex Weiss, 
Levering. The plot was located on a rolling field consisting of sandy 
loam soil. None of the varieties in this plot was mature (40% mois- 
ture) on the harvest date, October 9. 
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Planting date, May 24 

Date harvested, October 9 

Variety 

Yield 
(Busbds 
per Acre) 

Northwestern Dent, O.P 

24.6 

Minnesota 402 

33.9 

Kiniscroat E 

38.4 

Miottlgaa 71 A 

33.4 

WliNSonatn 356 

41.3 

Kingserost A3 

32.1 

Golden Glow, O.P 

2.5.1 



SPRAYS TO CONTROL THE SCOTCH PINE SCALE, 

TOUMEYELLA NUMISMATICUM 


E. I. McDaniel 
Section of Entomology 


Early in 1940 a heavy infestation of the Scotch pine scale, Tourney ella 
numismaticum, on a large uniform planting of jack pine, presented an ideal 
set-up for experimental work. The infestation was of about five years standing 
and affected every tree. Characteristically, the heavy infestation was greatest 
on the lower branches and from the tips of the twigs back onto the three- 
and four-year growth. 

The stand was divided into 11 plots and sprayed with the combinations 
indicated in the accompanying tabular presentation. The first 10 plots were 
of 20 trees each, whereas the eleventh contained approximately 800 trees 
and served as a check, inasmuch as 4 per cent bordeaux-oil emulsion has been 
previously reported as controlling Toumcyella numismaticum. 

1. One gallon oil — vis.^ 108 containing 4.6 oz.** DNOCHPf 

2. One gallon oil — ^vis. 108 containing 4.6 oz. DNOCft 

3. One gallon oil— vis. 87 containing 4.6 oz. DNOCHP 

4. One gallon oil— vis. 52 containing 4.6 oz. DNOCHP 

5. 8 oz. DNOCHP plus 12 oz. lye (94% NaOH) 

6. 16 oz. DNOCHP plus 12 oz. lye (94% NaOH) 

7. 8 oz. DNOCHP plus 12 oz. lye (94% NaOH) 

8. 16 oz. DNOCHP plus 12 oz. lye (94% NaOH) 

9. 8 oz. DNOC plus 12 oz. lye (94% NaOH) 

10. 16 oz. DNOC plus 12 oz. lye (94% NaOH) 

11. 4 gallons oil vis. 108 emulsified with J4-J4-100 bordeaux (Check, 800 trees) 


The sprays were applied between April 10 and 17. At that time tlie 
scales were showing signs of life. A power rig was used which gave 600 
pounds pressure at the nozzle. Particular care was exercised to cover the 
lower branches and tips of the twigs. 


*Vii. =: Viscosity Saybolt 100* P. 

^^Indicated amounts added to 100 gallons water. 
tDNOCHP = Dittttro-orthooyclohexyl-pkenol. 
t tDKOC us Dinitn) oresol. 

Spray matems 5-10 inclusive prepared by grinding with bentonite. 
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To determine the effectiveness of the sprays the trees were checked July 15, 
1940. Four branches from 10 trees in each plot were selected at random and 
all scales were counted on 2-foot lengths of each branch selected. (Branches 
were selected from the four sides of each tree.) 

At the time the checks were made the only live individuals of T oumeyella 
numismaticum to be found were upon occasional branches, obviously missed 
by the spray. In all instances, the sprays were 100 per cent effective when 
the scales were hit. 

In no instance did any of the sprays cause injury to jack pine, even in 
instances where the trees were weakened as result of the heavy infestation 
of Totimeyclla numismaticum. 


A SUGGESTED PROGRAM FOR THE CONTROL OF BOVINE 
MASTITIS IN MICHIGAN 


C. S. BRYAN 
Sfction of Bacteriology 

The mastitis control program is available to every dairyman of 
Michigan. There are no rules, regulations, or agreements to sign. It 
is the responsibility of each dairyman to see that the testing is ]u*operly 
carried out and to see that certain essential sanitary measures are 
adopted in handling the herd if the program is to accomplish anything 
in his dairy herd. 

The conditions that exist on each dairy farm, peculiar to that indi- 
vidual herd, make it impossible to give an exacting blanket mastitis 
control program that will apply in each case. For that reason the 
author recommends that each dairyman consult his local veterinarian. 
Many veterinarians are equipped to make a microscopic test of milk 
samples for streptococcic mastitis. 

Mastitis vials, containing the differential preservative, for use in 
.submitting milk samples for test can be obtained from Dr. H. II. Ruhl- 
and of the Animal Pathology Department of the College. A 2-cent 
charge is made for each vial. An additional 8 cents is charged for each 
.sample when the milk is submitted for test. This makes a total of 
10 cents per cow for testing inasmuch as one composite sample is sub- 
mitted from each cow. 

The Proper Collection of Milk Samples for Test 

Milk samples must be properly collected and handled if the test 
results are to be of any value. Only milk samples from lactating cows 
can be tested with any degree of accuracy. Strict adherence to the 
following procedure will yield milk samples satisfactory for testing: 

1. Do not collect samples within a period of two hours after milk- 

ing^Approximately 50 per cent of the infected cows give a negative 
test when samples are collected too soon after milking the animals. 
Apparently the streptococci in the milk cistern and ducts of the udder 
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arc completely flu.shecl out with the milk, and usually are not replaced 
by bacteria from the deeper regions of the udder until near the end of 
the two-hour period. 

2 . Wash udders and teats with chlorine solution (200-400 p. p. m.) — 

This procedure is important in excluding from the sample the fecal 
streptococci that are normally present in the manure and that look 
just like tlie mastitis streptococci. The chlorine kills the bacteria on 
the udders and teats wiped, thereby excluding these confusing bacteria 
from the milk sample to be tested. 

3. Discard the first two streams of milk from each quarts into a 
strip cup— This is essential for flushing away any dirt and bacteria 
that may be on the end of the teat. Failure to discard the fore-milk 
may introduce contaminating bacteria that will interfere with the 
accuracy of the microscopic test results. 

4. Collect a 5-cubic centimeter (fill mastitis vial slightly more than 
half full) cow composite sample by milking directly into the vial con- 
taining the differential preservative^ being careful not to tcHich the 
part of cork that goes into the tube. Label the vial— If milk is sub- 
mitted from only three quarters of a cow and a negative test result is 
obtained the infection in the fourth quarter is missed. Tin's infection 
causes tlie fourth quarter to produce less milk and butterfat, milk of 
abnormal appearance, or may be responsible for that quarter being 
“blind” or non-functional. A small amount of milk or secretion from 
each of the four quarters must be included if the test results are accu- 
rately to indicate the status of the cow. 

5. The person collecting milk samples must wash his hands in chlo- 
rine solution (200-400 p. p. m.) prior to sampling each cow — ^This is 
essential to ])revent the contamination of milk samples Avith bacteria 
from his own person or bacteria from a previously sampled infected 
cow. 

6. Fill in all portions of the mastitis report and send it with the milk 
samples — This information is essential to interpret accurately the re- 
sults of the lest and thereby arrive at a diagnosis. The “months since 
calving” and “record of udder injury” aid in determining whether an 
increase in the leucoevte content of milk is a result of physiological 
or ])atholc)gical processes. Any past or present changes in the udder 
or milk should be recorded, for this information is essential in deter- 
mining the cause of acute cases of mastitis. Staphylococci, Escherichia coli 
or streptoc<Kci may be the causative factor in acute mastitis. If staphylococci 
and Esclu coli are noted on microscopic examination of incubated milk and 
a history of trouble is recorded, a definite diagnosis can be made of these 
forms of infectious mastitis. 

The Frequency of Testing Cows for Mastitis 

The number of times that the herd should be tested will depend on 
the individual dairy herd. A suggested plan is to test at monthly 
intervals for three months, every other month for about eight months 
and at about 90 day intervals thereafter. The tendency is to allow 
too great an interval of time between tests. This is unfortunate for 
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not all cows of the herd are lactating at any one time and only milk 
from lactating cows can be tested with any degree of accuracy, and 
if infection does gain entrance to the herd, it may spread and do much 
damage before its presence is detected. 

Reeonmieiidatioiis for the Preventioii and Control of Mastitia 

1. Consult your local veterinarian— The specific conditions existent 
on each dairy farm require expert knowledge for the proper application 
of preventative and control methods of handling the dairy herd. 

2. Test the herd to locate the infected cows— A physical examination 
should be made of the udder of each cow and a microscopic test should 
be made of the milk of each lactating cow of the herd to determine the 
exact status of every cow. The methods of control to be applied depend, 
in part, on the number of infected cows in the herd and a consideration 
of their economic value. 

3. Dispose of the badly infected cows» detected by physical exam* 
inationy for slaughter- These cows are not efficient milk producers 
owing to the scar tissue in the udder. The scar tissue forms in the 
udder of the infected cow at the expense of secreting tissue and through 
a replacement process greatly reduces the milk>secrcting ability of the 
cow. 

4. Segregate infected cows, detected by microscopic test, at one* 
end of the milking line or in another stable ,pfitil they are removed' 
from the herd — Some of these cows may still be profitable because of 
the amount of milk they produce but they must be handled as infected 
cows to prevent further spread of the infection in the herd. Therefore, 
the sanitary measures suggested in 10 must be practiced at all times. 

5. Upon removal of infected cows from the herd, theur stalls must 
be cleaned— All manure and dirt must be mechanically removed by 
scraping, followed by a thorough scrubbing with a lye solution. Super- 
phosphate or lime may be applied to the floor because they exert a 
marked germicidal action against the bacteria that cause infectious 
mastitis. 

6. Test all replacement cows before purchase or buy them subject 
to such test— (Isolate until tested). It is obvious that only non-infected 
replacement animals should be added to the herd. 

7. Procedures must be* practiced in raising heifer calves to prevent 
udder injury and to prevent the sudsing that breaks the seal on the teats 
if they are to be used as good replacement cows— The bacteria that 
cause infectious mastitis invade the mature or immature udder through 
the normal teat canal upon repeated exposure or through injuries of 
the udder or teats. The infection is kept out by the unbroken skin of 
the udder and the normal unmolested seal of the teat in the heifer. 

8. #igble cows m properly constructed staUs or stanchions with 
plenty of clean bedding to prevent udder injuries— The prevention of 
udder injuries is responsible for removing one avenue for entrance of 
the infecting bacteria into the udder. 
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9. All injuries, especially those occurring on the udder and teats, 
must be properly treated to prevent marked defacement or further 
compltcatimis of the injured iMurt-— Veterinary aid should be obtained 
in the care of udder and teat injuries. 

10 . Employ the follouring sanitary measures in the bam at all times: 

a. Before milking, wipe the udder of each cow with a clean 

cloth moistened with chlorine solution (200 p. p. m.). 

b. Discard the fore milk into a strip cup. 

c. In hand milking, wash hands before milking each cow. 

d. Exclude people with ‘‘running sores’' on their hands or 

“strep” throats from the milking of cows. 

e. In machine milking, dip teat cups into two separate pails 

of chlorine solution (200-400 p. p. m.) before milking 

each cow. 

f. Do not permit a calf to nurse in the milking line. 

g. Use superphosphate or lime on the pavements and plat- 

forms. 

h. Permit plenty of sunshine to enter the barn. 

i. Milk infected cows last and properly dispose of their milk. 

The application of these procedures is essential in the prevention 
and control of mastitis in the dairy herd. In addition, the milk produced 
under these conditions will be of much higher quality than where these 
sanitary measures are not employed. 

11. Proper preventive vaccination may be of value where the in- 
fected cows must remain in the herd for some time — The proper use of 
vaccines and bacterins can result in no harm but on the other hand 
only a trial will indicate if any good can come from their use in the 
individual herd. It is recommended that the dairyman consult his 
local veterinarian concerning this matter. 

To eradicate the disease from the herd it is necessary to dhninate 
all infected cows, including those not yet in tibe advanced stages of 
mastitis. 


CARROTS USED FOR GREEN FEED SUBSTITUTE 


J. G. WELLS, JR.. AKD J. A. DAVIDSON 
II. P. Experiment Station, Section op Poultry Husb.inpry 

During 1938-39 a comparison of carrots, dehydrated alfalfa leaf meal, and 
"Greenmelk” a commercial preparation, compost of dehydrated cereal grass 
and condensed milk by-products, was carried on at the Upper Peninsula Ex- 
periment Statimi. These materials were used principally as a source of 
carotene, which is essential for the production of vitamin A in the nutrition 
of the animal. A rq>ort of this trial will be found in the February 1940 issue 
of the Quarterly Bulletin of this Station. 
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In the early part of the trial an unusually large quantity of carrots were 
consumed, owing to increasing the palatability of the carrots by cooking. 
At one time the consumption was in excess of 10 pounds per hundred birds 
per day, which is more than one-third of the quantity of feed usually con- 
sumed by 100 birds of the White Leghorn breed. The egg production was 
lower for the entire period, where carrots were fed. The consumption of 
carrots to the exclusion of other essential feedstuffs, in sufficient quantities, 
might explain the lower production. The vitamin A content of the livers from 
the birds fed carrots was higher than from birds in either the alfalfa-fed or 
‘*Greenmelk”-fed pens, and the egg yolks contained a reasonable amount of 
vitamin A where carrots were fed. Those receiving alfalfa gradually reduced 
the amount of vitamin A in the yolks. It was thought advisable to carry out 
a comparison during 1939-40 in which the carrots would not be fed in excess 
quantities. 

The 1939-40 Trial 

Three pens of 75 birds each of White Leghorn pullets of the same ages 
were used. They were fed laying mashes, as shown in Table 1. Seven per 
cent of the mash for one pen was dehydrated alfalfa leaf meal; one of the 
remaining pens was fed cooked carrots and the third pen was fed “Greenmelk’’, 
in addition to the laying mash. 


Table 1. Laying mathet. 



Carrot -fed 

Greenmelk-fed 

Alfalfa-fed 

Ingredient j 

pen 

pen 

pen 

Ground barley 

20 

20 

20 

Wheat bran 

20 

20 

20 

Flour middlings 1 

20 

20 

20 

Ground oats .7 

Dehydrated alfalfa leaf meal 

12 

12 

10 

4 


8 

8 

7 


Tt 

5 

5 

Dried skimmilk 

n 

5 

r> 

Sardine fish meal 

.3 

a 


Steamed bonemeal 

1 

1 

1 1 

Oyster shell fiour 

2 

2 

1 

[ 1 

Iodl 2 ^ salt 

1 

1 

Fish oil (400 D) 

1 

1 

1 


Whole oats and oyster shell was fed ad lib. Gravel was used as grit. 
A grain mixture of 60 pounds wheat and 40 pounds barley was also fed 
ad lib, in open feeders. 

Preparation of Carrote— The carrots used were Chantcnay yellow. They 
were weighed before cooking; generally they were steamed 15 minutes in 
water by introducing live steam. When steam was not available they were 
cooked m water just below the boiling point. This treatment softened tliem 
sufficiently to increase their palatability and they were readily consumed by 
the birds. They were fed on top of the dry mash at 1 1 :30 a. m. daily. 

^Gi'omiielk’* Preparation — ^This product was fed at approximately two 
pound$i;|)er 100 birds per day. The ‘‘Greenmelk’' was diluted, slightly, with 
water and fed on top of the dry mash at 1 1 :30 a. m. daily. 
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Feed consumption by the different pens over the six-month period is shown 
in Table 2. The carrot-fed birds ate approximately the same amount of other 
feed as the alfalfa-fed pen. The carrots were taken as additional feed. 


Table 2. Average feed consumption per bird in pounds. 


Month 

Carrots 

Greenmelk 

Alfalfa (dehydrated) 

1 

a 

d 

‘3 

u 

0 

OQ 

CS 

O 

1 

cc 



d 

o 

03 

IS 

O 

1 

1 

1 

O 

1 

a 

2 

o 

Oi 

a 

O 

1 

so 

.20 

.27 

.42 

.27 

.51 

.40 

November . . 
December .. 
January .... 
February . . . 

March 

April 

1.80 
3.08 
3 15 
2.82 
3.34 
2.76 

3.74 
3.85 
4 27 
4 48 
4 67 
4.26 

1.03 
1.37 
1.60 
.01 
1 05 
1 56 

.31 

.23 

.42 

.22 

43 

.60 

1.40 
1.60 
1 64 
1.63 
1.60 
1.54 

2 27 
2 52 
2 06 
2 65 
3.32 
2.73 

4.40 
5.10 
4 87 
4.63 
4 05 
4.78 

1.10 
1 20 
1.87 
1.52 
1.55 
1.20 

.20 

.34 

.43 

.24 

.48 

.40 

.57 

.64 

.67 

.66 

.60 

.68 

1.08 

2.40 

2.32 

2.01 

2.85 

2.57 

3.74 
4.32 
4.34 
4.47 
4.55 
4 61 

1.16 
1 37 
1.75 
1.17 
1.65 
1.36 

Total... 

16 94 

25.17 

7.42 

2 11 

0.41 

16 45 

28 73 

8.62 

2 18 

3.91 

14 22 

26.03 

8.45 

2.16 


Table 3 shows the number of eggs produced, the percentage egg production 
on a hen-day basis and the number of birds dying each month. The 
egg production of the '‘Greenmelk’'-fed pen and the carrot-fed pen was 
approximately the same with both pens producing more eggs than 
those receiving alfalfa. Each bird in the alfalfa-fed pen received about 
1 pound of alfalfa during the period, compared with 9.41 pounds of 
carrots and 3.91 pounds of '^Greenmelk’". On a dry basis the amount 
of carrots or “Greenmelk*’ consumed was about equal to that of alfalfa. 
The cost of feeding the “Cireenmelk** was higher than either the carrots 
or the alfalfa. 


Table 3. Egg production ben -day and mortality. 


Month 

Carrot-fed 

Greenmelk-fed 

.\lfalfa-fed 

Number 

eggs 

Per cent 
production 

Number 

died 

Number 

eggs 

Per cent 
production 

Number 

died 

Number 

eggs 

Per cent 
production 

Number 

died 

Noveml>er. 

1001 

48.5 

1 

1009 

49.7 

2 

992 

44.2 

1 

December ... 

1270 

56 6 

2 

1306 

62.0 

1 

1126 

49.7 

1 

January. 

1308 

63.6 

3 

1335 

61.8 

4 

1293 

58.3 

5 

February . 

1148 

50.4 

2 

1140 

50.8 

6 

1119 

67.8 

3 

March ... 

1157 

63 8 

0 

1119 

63.7 

2 

1155 

62.8 

1 

April . . 

900 

58.7 

4 

1017 

61.7 

2 

1071 

60.7 

4 

'rolal 

7063 

58 3 

12 

7106 

50.6 

17 

6756 

56.6 

15 


The mortality was nearly the same for all pens, with the fewest 
losses occurring in the pen being fed carrots. On a percentage basis, 
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the losses were 16 per cent, 22,5 per cent, and 20 per cent on the carrots, 
"^Greenmelk'^ and alfalfa, respectively. 

The trial ended April 30 owing to difficulty in keeping the carrots 
in good condition for a longer time. 

It should be noted that yellow corn was not used in these rations. 

Vitamin A Storage of Livers and Vitamin A Gmtent of Eggs^ 

The vitamin A content of the eggs was determined at monthly inter- 
vals by the Chemistry Department under the supervision of Dr. C, A. 
Hoppert. The results are given in Table 4. They are stated in Blue 
units per gram. One Blue unit is approximately equal to one and one- 
half U. S. P. units of vitamin A. The carrot-fed pen and “Greenmelk’’- 
fed pen produced eggs which maintained the vitamin A level or in- 
creased it slightly, whereas those receiving alfalfa produced eggs witli 
a lower amount of vitamin A at the end of the trial. These results are 
the average of several eggs. 


Table 4. Vitamin content of efft-averaget of 6 eggs (Blue units per gram). 


Month rvtceived 

Carrot -fed 

(Irhennielk'fed 

Alfalfa-fwl 

January 

16.6 

" ! 

l.'i 0 

12 6 

February 

16.8 

to 0 1 

ir> 4 

March 

14 3 

13 4 

14.0 

April 

10.7 

16.2 

16. r» 

May 

20.6 

18 2 

11.6 


The average liver storage of vitamin A was 1520 Blue units per 
gram for the carrot-fed pen, 626 Blue units for the “Greenmelk^’-fed 
pen and 531 Blue units for those receiving alfalfa. These results were 
obtained from a composite sample from the livers of four birds from 
each pen. 

Summary 

Chantenay yellow carrots may be used as a source of carotene 
(vitamin A precursor). Presumably any other variety of yellow car- 
rots would give similar results. 

The carrots should be cooked without boiling or steamed by use of 
steam in water to maintain the carotene content. 

Eggs from the pen receiving the amount of carrots fed in this trial 
contained more vitamin A than those receiving “Greenmelk'^ or alfalfa 
leaf meal (dehydrated) in the amounts that usually are fed. 

When yellow carrots are available and alfalfa products of good 
quality are not available the carrots may be used as a source of green 
feed. It should be remembered, however, that good quality alfalfa 
contains other essential ingredients in the poultry ration. 
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ROOT AND BUTT ROT IN THE PINETUM AT 
MICHIGAN STATE COLLEGE 


FORREST C. STRONG 
Section of Botany 

On Nov. 11, 1940, a severe windstorm caused considerable blowing down 
of trees throughout portions of the upper and lower peninsulas of Michigan. 
Twelve white pine trees in the pinetuni at East Lansing set out by Dr. W. J. 
Beal in 1896 were partially or completely blown down. According to Chit- 
tenden (2) this 44-year-old white pine plantation, the oldest in the state, 
covers an area of about acres and is located on sandy and gravelly soil. 

The startling feature of this particular blow-down of trees in the pinetuni 
was the revelation of the extent and spread of injury caused by the velvet- 
topped fungus, Poljrporus adhwaiiiitzii, which attacks the roots and basal 
portions of coniferous trees, producing a brown charcoal-like decay or rot 
of the heartwood. 

The presence of this root-rotting fungus in the pinetuni was first discovered 
in 1928 by Dr. D. V. Baxter (1) who has found it to be causing considerable 
damage in white pine plantations located on unfavorable sites or on sites 



Fig. ,1. SHowrng extent of decay by Poiyporus schweinitsii up into trunk of Number 
^ tree (aeq map.) Breaking and eidended from three to eight feet above the 

gramd level* 
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which have become unfavorable through change of the water table or other 
environmental factors, since such plantations have been started. 

Of the trees affected, four broke off from 6 inches to 3 feet above the 
ground level (Fig, 1). The breaking resulted from the weakening of the trunk 
structure by the advanced stages of decay which extended from the roots 
up into the heartwood of the trunks of these trees. In one case the heartwood 
was severely decayed to a height of more than 10 feet from the ground level. 
The trees which broke off were of the same diameter as those which remained 
standing. The average diameter, breast high, of trees in this plantation is 
from 10 to 12 inches. Five trees blew down by the breaking off of some roots 
and the uprooting of the main root system (Fig. 2). In such cases several 
of the main roots had been rotted and weakened by the action of the fungus, 
thus reducing the anchorage strength of the root system sufficiently so that 
the trees could not withstand the wind pressure of the storm. 

One tree was blown down on the extreme western edge of the stand. 
It has been found that some of the roots of this tree were also rotted by this 
pathogen. In the northern portion of the stand two trees were tipped slightly 
with loosening and cracking of the soil 3 to 4 feet from and around their bases, 
indicating that roots were possibly broken. Since both trees are located in an 
area where the root rot fungus is known to be present, it is possible that they 
are also infected. 

Since the date of its discovery, this fungus and its spread have been ob- 
served each year by the appearance of the typical dark ochre-colored, velvet- 
topped sporophores or fruiting bodies (Fig. 3). The fruiting bodies develop 
in the duff of the forest floor, usually near to trunks of affected trees. Prior 



Fig. 2. Example of uprooted tree. Roots decayed extensively but rot has not 
yet progressed into trunk. 
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I'm. I'niiting body or sporophorc of Polyporus schiveinitzU, 
partly (ihscured by a weed. 


to the recent windstorm, only one tree has been known to have blown down as 
the result of attack by this fungus. However some stumps left from the thin- 
ning of 1925 show evidence of decay by this fungus. Inasmuch as Chittenden 
states that the trees cut at that time were virtually all sound, one must conclude 
that this decay has developed subsequently. 

The number of trees blown down brings sharp attention to the devastating 
effects of this root and butt rot disease. The rapidity of its spread and injury 
in the 12-year period since the discovery of the disease leads to speculation 
concerning the time when all of the pines in this stand will be attacked and 
succumb. 

Mapping of the area (Fig. 4) where the majority of trees were felled by 
the wind shows very clearly that this fungus has spread from an affected tree 
to adjacent trees rather than appearing sporadically here and there in the 
plantation. The tree blown down in 1930 showed many roots rotted, and 
decay had extended several feet up into the trunk. This tree was located ap- 
proximately in the center of the area of most severe damage, and the four 
trees most extensively rotted were neare.st to the location of the tree first 
affected. 

It is possible that the stumps of the thinning in 1925 may have served as 
receptors of spores for the entry of the root rot fungus into this stand. It is 
recalled that collections of fruiting bodies of the fungfus have been made from 
a Norway spruce stump located on the college campus, from a larch stump 
in the northern edge of East Lansing, and from a white pine stump located 
on the college farm. The proximity of these root rot fungus foci indicate the 
possible presence of others, some of which could conceivably have furnished 
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spare material to start development in pinetum trees. Once established in the 
rocte of a dead or living tree, this pathogen can make progress from tree to 
tree by contact or fusion of roots resulting from the close placement of the 
pine trees. Infection of living trees may have occurred by the germination of 
the spores of the fungus in the duff on the forest floor and eventual contact 
of the mycelium with roots. The exact manner in which the infection under 
consideration occurred is not known. 

York (4) indicates from studies of white pine plantations in New York 
that planted trees develop more soil pockets under the root crown owing to 
the manner of planting of the trees. Hurried plantings of trees brings about 
a crossing and often twisting of the roots which later, when these roots have 
grown larger, bring about fusion of roots with each other and the production 
of these pockets. The bark surrounding such pockets is thin and the soil 
inclosed may have r(X)t-rotting fungi present which can easily penetrate the 
wood. 

From the information at hand, it would seem that greater care should be 
exercised in selection of favorable sites for the planting of white pine to avoid 
stagnation of growth of the trees when they reach an age of 20 or more years. 
Stagnation of growth and reduction of annual increment may be and probably 
is favorable for the growth of the root decay fungus. Thinning of the stand 
under consideration to encourage undiminished growth has teen urged by 
the foresters of this institution but has teen met with strong adverse public 
sentiment for this particular stand. Greater care in planting the trees may in 
the long run be advisable to avoid production of soil-filled pockets through 
which root infections can occur. 
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Fig. .4. Map of principal blowdown area, showing spread of 
Polyporus schweiniisii infection. 
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Fig. 5. Illustrating partial breaking off at ground level and uprooting. 


The question has arisen whether this disease in this or other white pine 
stands can be eradiciited after once becoming so well established. From a 
silvicultural standpoint the improvement of vigor of the stand by thinning 
or fertilization would discourage the spread of the pathogen to still healthy 
trees. From the standpoint of actual eradication of the diseased trees and 
eradication of the fungus, it seems very certain that no economically feasible 
method is known. From a recreational and esthetic viewpoint it may be ad- 
visable to attempt control by actual removal of all affected trees, and steriliza- 
tion of the .soil with carbon disulphide in the manner worked out by Hewitt 
(3) in California where Armillaria root rot has l>ccome established in citrus 
groves. 
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A CONVEYOR FOR HANDLING POTATOES 

TIME IS SAVED— QUALITY IMPROVED 


K .T. WHEKLIOH. FLOYD LINKBAUGH and C. H. JEFFERSON 
SKCTlONft OF Farm (’hops and AoitlCirLTUIlAL Enoinkkkino 


Michigan potato grovvc'rs harvest annually from 20-25 niilliun bushels 
of potatoes, perhaps one-half of which are stored either on the farm 
or in central warehouses. Kiich year from 10-15 ])er cent of these 
potatoes are lost, owing to improper methods, of handling and storing. 
A loss of from 3-4 per cent may he expected from nalural loss of 
moisture, but greater losses are often the result of bruises or major 
mechanical injuries received in handling. This increases the evapora- 
tion of moisture and causes excess rotting, a large part of which can 
be avoided. 

One method of handling potatoes to save time and reduce mechan- 
ical injury is the use of a belt conveyor similar to the one shown in 
Fig. 1. This conveyor will handle up to 500 bushels of bulk potatoes 
per hour from truck or wagon into storage bin at ^ total cost of alx^ut 
two cents for electricity. 

The loss, in storage, of potatoes handled by this conveyor as com- 
pared to losses from other methods is shown in Table 1. 



Fig. 1- A conveyor for handling potatoes or other farm produce, similar to the 
one illustrated here, may be constructed for approximately $100. 
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Table 1. Comparison of potato losses with methods of handling. 


Method of Handling 

Shrinkage 

No. 1 

With elevator 

per cent 

6.5 

6.6 

4 3 
8-10 

per cent 

82 

80 

00 

76 

♦Dump from sacks into bin 

Picked and stored in boxes 

Estimated average shrinkage for state 



‘"When potatoes are piled too high to dump directly from sacks (or crates) padded planks are laid 
over bin to reduce injury when walking over potatoes. 


Although the shrinkage loss in potatoes handled with an elevator is 
only slightly less than in potatoes carefully handled by other methods, 
considerable time is saved by using the elevator. In one instance, four 
men handling crates were required to handle the same volume of 
potatoes that two men could handle with the elevator. It seems 
reasonable to conclude that the labor of at least one man might be 
saved by using an elevator. 

Another distinct advantage of the elevator is the amount of dirt 
which is removed by the slatted bottom hopper. Approximately lj4 
pounds of dirt per bushel were removed in handling one lot of 65 
l)ushels of potatoes. Dirt ordinarily carried in with potatoes is a con- 
stant source of trouble; it fills the space between potatoes, interfering 
with circulation of air and also accumulates moisture and provides an 
ideal ])lace for the growth of fungi. This is particularly objectionable 
in wet years, such as this, 1040. when late blight is prevalent. 

I'he potato elevator itself is composed of a belt conveyor, a hopper, 
and a carriage which regulates the height of the belt and makes the 
unit portable. The belt is one of the most important items and if pur- 
chased new may represent the major item of expense. The elevator 
shown here uses a part of a rubber belt salvaged from a large indus- 
trial j)lant where such belts arc frequently discarded. It is a 16-inch, 
3-ply (one rubber and two canvas) vulcanized belt 28 feet long. The 
expense of a new belt of similar type would hardly be justified. For a 
new belt it is suggested that a 2-ply 16-inch canvas belt be obtained 
at a cost of approximately 50^ a lineal foot. 

The maximum length of conveyor seems to be about 16 feet if it 
is to be driven from a motor mounted on the lower end, as the one 
illustrated here. The belt is tightened by an adjustable 4-inch roller 
at the top end and travels at the rate of about 120 feet per minute, 
using a 4-inch roller at the bottom. The 4-inch steel roller is wrapped 
with rubber belting to provide additional friction which is desirable 
to prevent the conveyor belt from slipping. 

To overcome any tendency of the potatoes to roll backwards on the 
conveyor, particularly at steep angles, 15-inch lengths of one-inch gar- 
den hose are attached to the belt from 12 inches to 15 inches apart. 

1'he sides of the conveyor are made of 2-inch by 6-inch material 
bolted together with bolts placed inside of one-inch pipe spaces. Large 
washers are used at each end of the pipe to provide greater bearing 
surface. The bed of the conveyor supporting the belt is made of two 
I -inch by 8-inch boards sloping toward the middle and resting on the 
pipe spaces. It may be desirable when elevating at steep angles to at- 
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tach 4-inch sideboards approximately 8 feet long at the lower end of 
the elevator to prevent potatoes from rolling from the conveyor. 

The sides of the conveyor are hinged in the center so that the upper 
half may be folded back over the lower half for convenience in loading 
onto a truck for transportation and to reduce space required for storage. 

The conveyor is attached at the lower end to the carriage and pivots 
from this point. It moves freely through the upright and is raised or 
lowered by a winch. The carriage is mounted on heavy casters for 
convenience in moving it from bin to bin or for moving from one side 
of a bin to the other as the bin is being filled. This carriage permits 
the belt to be raised about 9 feet from the floor, which is adequate 
for most Michigan storages. 

The carriage might be eliminated for some purposes and the con- 
struction thereby simplified. In that case, the upper end of the con- 
veyor would be supported in some other manner, depending upon 
where the conveyor is to be used. For use on the inside of a storage 
house the upper end could be supported from a wire or track suspended 
from the ceiling, 

A removable hopper is attached to the lower end of the conveyor 
into which bulk potatoes are dumped from wagon or truck. The hopper 
has a slatted bottom made by placing rubber-covered ‘)4-inch iron 
rods about 3^ -inch apart, to prevent injury to the potatoes as they arc 
being handled. Old garden hose may also be used for this purpose. 

This hopper may be removed for handling sacked potatoes from 
a storage house into trucks or directly into freight cars for shipment. 
Approximately 150 one hundred-pound sacks may be loaded per hour. 
The elevator shown is equipped with a j4-horsepower motor, but for 
handling sacked potatoes a “horsepower motor is more desirable. 

In addition to saving labor and reducing injury in handling potatoes 
this elevator may l)e used for ear corn, small grain, or other similar 
purposes on many farms in Michigan. 


PRUNING MATURE KIEFFER PEAR TREES 


STANLEY JOHNSTON 
Section of Horticulture 

Until recent years, the Kieffer pear was considered a liability on many 
fruit farms rather than an asset. Then commercial canners learned how to 
prepare a very good canned product from this variety and the demand for it 
since has been sufficient to use all supplies at reasonably good prices. 

The Kieffer pear has a tendency to set very heavily in certain years and 
lias acquired a bienpial bearing habit to some extent on this account. In years 
of heavy production, a high percentage of the pears is likely to be rather small. 
This has been a disadvantage because canneries desire pears of medium size 
and offer a much lower price for those of the 1^ to 2-inch size, sometimes 
refusing to take them. Growers have doubted the economic value of thinning 
the fruits of this variety after setting and have depended largely upon pruning 
to regulate the size of the fruits. 
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Two widely divergent types of pruning have been used on Kieffer pear 
trees in Michigan. In some orchards a severe heading-back type of pruning 
has been used. Other trees have been pruned according to a light thinning-out 
method in which closely crowded branches and old, weak spurs were removed. 

To determine the best method of pruning KiefTer pear trees in full bearing, 
an experiment was started in the James Hosking orchard near South Haven 
in 1933. The trees used were 35 years old at the beginning of the experiment 



Fig. 1. Three different types of growth found in mature Kieffer pear trees 
as the result of different pruning methods: 

(Left) Type of growth found in trees receiving the thinning method of pruning 
or no pruning. No moderately vigorous new' fruiting wood has been formed. Trees 
making this kind of growth will produce a high percentage of small pears and wdll 
he inclined to bear alternately heavy and light crops. 

(Canter) Type of growth produced in trees receiving a moderate heading pruning. 
Note the moderately vigorous new wood with an abundance of strong new' fruit spurs. 

(Right) Type of growth produced in trees receiving a severe heading back each 
year. As a result of this method of pruning very vigorous new shoot growth is pro- 
duced wdth few^ fruit spurs being formed. Small yields of very large pears are 
produced. 
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and in excellent condition. They had received a moderate type of pruning 
regularly and had been well fertilized, sprayed and cultivated. Trees for the 
different pruning treatments were carefully selected so as to have the average 
tree size in each plot as nearly alike as possible. 

The following pruning treatments were used: 

Thiiifiiiig~Branches were thinned where crowding and some very old weak 
spurs were removed. Because the Kieffer tree is naturally a very open- 
growing type, the pruning given under this method would be considered 
light. 

Moderate Headiiig — ^All branches making less than approximately 6 inches 
of new terminal growth were headed back into wood two and three 
years old. 

Severe Heading — In the spring of 1938 it was decided that the heading-back 
that had been used was not severe enough to compare with that used in 
some Kieffer orchards in the state where all of the new shoots are cut back 
to 3 or 4 inches in length each year. This type of pruning has sometimes 
been called . “hedge-row pruning’*. Accordingly, this method of pruning 
was included and compared with the moderate-heading type in 1939 
and 1940. 

Unpruned — Unpruned trees were left for checks during the first live years 
of the experiment, 1933 to 1937, inclusive. Owing to the excellent care 
the orchard had received previously, the unpruned trees did not show the 
ill effects of no pruning until the experiment was under way for about 
three years. 

The results of the experiment are presented statistically in Table 1. The 
pears were graded as harvested and yields in pounds recorded for the various 
grades. Values were calculated on the basis of prevailing prices paid by the 
canning factory during the course of the experiment. These were 90 cents 
per hundredweight for all pears 2^ inches and over in diameter; 60 cents 
for the same quantity from 2 to 2j4 inches in diameter; and 30 cents per 
hundredweight for pears from 1^ to 2 inches in diameter. For better under- 
standing, the actual yields and values for the plots of 12 trees are also pre- 
sented on an acreage basis. 

At first glance (Table 1, part 1) one might question the value of pruning 
during the first three years of the experiment (1933-35, inclusive). On an 
acreage basis, moderate heading showed a gain of only $10.17 per acre over 
no pruning, while the thinning type of pruning showed a loss of $18.54 com- 
pared with the trees receiving no pruning. A question might arise as to why 
the thinning method did not make so good a showing as no pruning. The 
most plausible explanation seems to be that the thinning of certain branches 
reduced total production without causing any marked increase in the size of 
the fruits produced. This is exactly opposite to what took place in tlie trees 
receiving the heading-back type of pruning where total yields were reduced 
but a marked increase in size of the remaining fruits resulted in a greater 
total value. About 133 bushels (7,308 pounds) less pears were harvested from 
the trees receiving a moderate heading type of pruning than those which re- 
ceived no pruning to return $10.17 greater dividends. This would mean a 
considerable saving in harvesting and handling charges in favor of the moder- 
ately headed trees. 

Table 1, part 2 shows the ill effects of continued lack of pruning mature 
Kieffer pear trees, or persistence in using the thinning type of pruning whidi 
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do not result in the development of moderately vigorous new producing wood. 
It will be noticed that the return on an acreage basis from the moderately 
headed trees was $62.82 greater per year than from trees receiving no pruning 
and $74.16 greater than from trees pruned by the thinning method. The 
generally lower trend in yields compared with the previous three years (1933- 
35, inclusive) can be accounted for by a very severe drouth in 1936 which 
not only reduced the crop that year but also noticeably reduced the 1937 crop. 

In 1938 it was decided that the moderate type of heading used was not 
severe enough to be compared with the ‘‘hedge-row’* type of pruning used in 
some Kieffer pear orchards. Accordingly, a new plot was established in the 
spring of 193o in which the trees were headed back into wood from two to 
four years of age. Following this treatment, all new shoots were cut back 
to about 4 inches in length in the spring of 1939 and again in 1940. Table 1, 
part 3 shows the results of this type of severe heading as compared to trees 
receiving the moderate heading type of pruning. The severe heading reduced 
the value per acre $65.43, or about 32 per cent. 

Observations were made with regard to the amount of time required to 
prune trees according to the different methods. Severe heading required the 

Table 1. Yields and grades of Kieffer pears produced on trees receiving different 
pruning treatments together with values calculated on the basis of canning 
factory grades and prices. 

(Twelve trees in each treatment) 

I*AHT 1. AVKHAGK YIELDS PEH YEAH FOli THE YEARS INCLUSIVE. 


Pruning Treatment 

A-Grade 

2H Inches 
and Over 

B-Grade 

2 to 

2H Inche.s 

CJ-Grade 
iH to 

2 inches 

Totals - 
Twelve 
Trees 

Totals 

on 

Acreage Basis 

Pounds 

Value 

Pounds 

V ahie 

Pounds 

Value 

Pounds 

Value 

Pounds 

Value 

Thinning 

1.151 

$10.36 

1,907 

$11.44 

1,242 

$ 3.73 

4,300 

$25 53 

38,700 

$229 77 

Moderate Heading 

1,930 

17 37 

1,526 

9.16 

729 

2 19 

4 , 185 

28.72 

37,665 

258.48 

ITnpnined 

954 

8.59 

2,292 

13.75 

1,751 

5 25 

4,997 

27.59 

44,973 

248.31 


PART 2. AVERAGE YIELDS PER YEAR FOR 19.36 AND 1937. 


Thinning 

760 

$ 6.84 


$ 6.08 

1,371 

$ 4,11 

3,145 

$17.03 

28,305 

$153.27 

Moderate Heading 

1,420 

12.86 

1,636 

9.82 

864 

2 59 

3,929 

25.27 

35,361 

227.43 

Unpruned 

720 

6.48 

1,195 

7.17 

1,647 



18.29 

31,158 

164.61 


PART 8. AVERAGE YIELDS PER YEAR FOR 1939 AND 1940. 


Moderate Heading 

925 

$ 8.83 

1,849 

$11.09 



3,861 

$22.68 

34,749 

$204.12 

Severe Heading 

803 

8.04 

1,036 

6.21 

386 

1,16 

2,814 

15.41 

20,826 

188.69 


NOTE:— The pxevailiDg prices for different nades paid by the canning factory during the ccuxee of 
this experiment were: A-grade, 90 cents per mmdredwelght; B-grade. 60 cents; C^gMe, 
80 cents. 
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most time, in addition to reducing the total yield more than any other treat- 
ment. Moderate heading required slightly more time than the thinning 
method. However, this expense in time was more than offset in the increased 
total value of the crop produced, and the saving in harvesting and handling 
expenses. The larger pears produced on the moderately headed trees were 
harvested with less expense and fewer small pears were picked, hauled to 
the canning factory, and then hauled home again as rejects because of small 
size. 

The results of this experiment indicate that from the standpoint of in- 
creased income and as an aid to annual bearing, the moderate heading method 
seems best suited to Kieffer pear trees in full bearing. It is suggested that 
this type of pruning be withheld until the trees are in full l>earing and begin- 
ning to lose some of their early vigor. To use this method on young trees 
would reduce their size and might result in such a succulent growth as to 
make them more susceptible to blight. Young pear trees grown under proper 
conditions will usually be vigorous enough during the first few years to pro- 
duce fruits of good size without pruning. The danger of rendering Kieffer 
trees in full bearing more susceptible to blight in the commercial pear-growing 
districts of Michigan by using the moderate heading method of pruning is 
not considered to be serious. Care should be used, however, to prevent exces- 
sive new growth in pear trees, even those in full beaVing. It would be safer 
to regulate pruning and cultural practices so that new terminal growth in 
general will not exceed 12 to 14 inches in length in bearing trees. 

The best indicator for the grower to use as to the need for pruning mature 
Kieffer pear trees is the amount of terminal growth that is being made each 
year. If at least approximately 6 inches of new terminal growth cannot be 
maintained by cultivation or a satisfactory mulch system plus the use of 
fertilizer, it is then necessary to resort to the moderate heading type of prun- 
ing. In using this method of pruning it should be remembered that not all 
branches are headed back each year. Only those whose terminal growths are 
falling below approximately 6 inches should be cut back into wood two or three 
years old. In addition, it is considered advisable to thin the oldest and weakest 
spurs. These are not common until the tree becomes rather old and then arc 
usually found in the center of the tree. This method of pruning results in a 
gradual renewal of moderately vigorous new wood which will maintain 
maximum yields of pears of first-grade size, provided the trees are otherwise 
given good care. 


THE NUTRITIVE VALUE OF CHICORY TOPS FOR 
DAIRY CATTLE^^ 


C. F. HUFFMAN, LILLIAN BUTLER and E. J. MILLER 
Sections op Dairy Husbandry and Chemistry 

Chicory and chicory tops have not lieen used extensively as a feed for 
livestock. Aguirre (1), however, suggested that they could be used as a 
cattle feed and presented data on the chemical composition of chicory. Donegan 

♦The authors are indebted to McMorran and Company, Port Huron, Mich., for 
supplying them with dried chicory tops. 
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(2) reported that chicory roots made an excellent substitute for oats in the 
ration of horses. No bad effects were observed from the feeding of chicory 
and it was thought that it may have exerted a favorable influence on digestion. 
Up to 10 pounds of chicory per day per horse were consumed readily. The 
moisture, protein, fat, nitrogen-free extract, and sugar were found to be 13.8, 
4.8, 0.85, 69.7, and 4.35 per cent, respectively. The chicory roots contained 
87 feed units in comparison with 82 feed units in dried sugar beets. Rather 

(3) stated that chicory tops are less valuable as a feed for livestock than 
sugar beet tops and that, to avoid the danger of producing off-flavored milk, 
milking cows should not be fed chicory tops. 

Because Michigan has almost a monopoly in the production of chicory in 
the United States and because of the paucity of data concerning the feeding 
value of chicory tops, feeding experiments were conducted with dairy cattle 
to ascertain the palatability, physiological effects upon the animal, and the 
coefficients of digestibility of the tops. 

Results 

The chicory tops used in this investigation were dehydrated. The leaves 
were well-cured but many of the crowns and stalks were moldy. The com- 
position of the chicory tops is given in Table 1. 


Table 1. Chemical Composition of Chicory Tops. 


Moisture 

Ash ... .... 

Protein . ... 

Ether extract 
Nitrogen-free extract 
Crude fiber. 

Calcium 
Phosphorus . 
Magnesium . 

Oxalic aci<l 



As fed 

l>r> basis 


(per cent) 

(per cent) 


17 4 

-~— 


14 0 

18.0 


11.8 

14 4 


1 85 

2.24 


41.5 

50 3 


12 6 

15.3 


1 56 

1 .80 


0 18 

0 22 

0 60 

0 7.3 

..I 0 54 

0 65 

was found to be 8.6 to 1. 


^ 

Metabolism trials were conducted with three dry cows to determine the 

coefficients of digestibility of the dried tops. Calcium, phosphorus, magnesium 
and nitrogen balances were also determined on the same cows. The results 
obtained by these trials are presented in Table 2. 

The appetite for dried chicory tops was measured by determining the 


Table 2. Digestion Coefficients and Metabolism Data Obtained from Chicory Tops. 


Coefficients of Digestibility Balances (average daily) 


<*ow No. 

Dry 

matter 

C’rude 

protein 

Ether 

extract 

Crude 

fiber 

Organic 

matter 

N E.E Ca 

J* 

Mg 

\ 


per cent 

|)cr cent 

per cent 

per cent 

per cent 

per cent 

gins. 

gms 

gins. 

gin?’ 

A-4 

63.3 

53.8 

5 8 

59.4 

67.6 

76 9 i 

-10 8 

3.7 

7.5 

- 8.6 

D-6 

61.9 

56.3 

2.0 

51.6 

67.0 

77.7 I 

- 0.6 

1.7 

2.3 

-10.3 

D-9 

65.1 

55.3 

18.7 

61.9 

69.3 

77 8 

- 3.3 

1.0 

12 3 

4 3 

Average 

63.4 

55.1 

O.i 

57.6 

68.0 

77.5 , 

i - 4 0 

1 

2 4 

7.4 

- 4.9 
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average daily consumption after the cows had become accustomed to eating 
the tops and then comparing this intake to the average daily consumption 
of alfalfa hay. The cows consumed about 25 per cent less chicory tops than 
alfalfa hay ; however, one cow ate 30 pounds of tops daily and another cow 
consumed 35 pounds daily. 

The consistency of the feces was determined, and the results indicate that 
the consumption of chicory tops did not change the consistency significantly 
from that obtained from cows receiving alfalfa hay. There was a tendency, 
however, for the feces to be slightly softer. 

The effect of chicory tops on milk production was not determined specifi- 
cally although one cow made an average gain of 4 pounds of 4 per cent fat- 
corrected milk per day on 9 pounds less of tops than alfalfa hay. This finding 
needs further confirmation before any definite conclusion can be drawn. 

The flavor of the milk was studied by Trout of the Dairy Section who 
found that the feeding of chicory tops did not alter the flavor of the milk. 

Diacu— ion 

The chicory tops fed in this investigation were characterized by high ash 
values, comparable with those of sugar beet tops and immature grasses, but 
the tops were low in crude fiber in comparison with mature grasses. The 
chicory tops were high in calcium and magnesium but low in phosphorus. 

The high ash and magnesium content of chicory tops might be expected 
to exert a laxative effect upon the cows but the results of this experiment 
indicate that the consistency of the feces obtained from chicory tops was not 
significantly different from feces obtained from cows on an alfalfa ration. 

The coefficients of digestibility for dry matter, crude protein, crude fiber, 
organic matter, and nitrogen-free extract were 63.4, 55.1, 57.6, 68.0, and 77.5 
per cent, respectively. The total digestible nutrients content of the chicory 
tops used in this experiment was 57 pounds per 100 pounds of dry matter. 
According to Morrison (4) sugar beet terns have 65 pounds of total digestible 
nutrients per 100 pounds of dry matter. On the diy matter basis, chicory tops 
are somewhat less valuable than sugar beet lops in the ration of dairy cattle. 

Stimninry 

The chemical composition of dried chicory tops has been determined and 
metabolism trials have been conducted to determine the coefficients of digesti- 
bility, The average coefficients for dry matter, crude protein, crude fiber, 
organic matter, and nitrogen-free extract were found to be 63.4, 55.1, 57.6, 
68.0, and 77.5 per cent, respectively. The total digestible nutrients content 
of the chicory tops was 57 per cent on the dry basis. 

The cows consumed about 25 per cent less tops than alfalfa hay. From 
30 to 35 pounds of tops were consumed daily per cow. 

The feeding of dried chicory tops did not alter the flavor of the milk. 

The feeding of dried chicory tops did not Jiave any appreciable effect upon 
the consistency of the feces. 
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HOME-GROWN FARM PRODUCE USED BY THE, 
FARM HOUSEHOLD 


JOHN C. 0ONETH 
Section of Faiim Management 


One of the best markets a farmer has for some of tlie produce raised on 
the farm is his own household. For home-grown produce used in this way 
he receives not farm prices but in a sense the equivalent of retail prices. 
A family, living in the city or even in the country, which has to buy most of 
these products knows what this means. 

A complete record of the amounts and values of home-grown farm prod- 
ucts used by the farm household was kept on 268 Michigan farms in 1939. 
These records were distributed throughout the state and were kept as a part 
of the regular farm accounting extension project sponsored by the Farm 
Management Department of Michigan State College and the county agricul- 
tural agents in 7/ counties. There were 1,496 farm account lx)oks summarized 
in this project but only 268 farmers kept complete records on the home-grown 
farm produce used by the household, other records being only partial or 
incomplete. 

Farm prices, as estimated by the cooperators in the various parts of the 
state, instead of retail prices, were used in computing the values of the farm 
products used by the household. These prices varied greatly between areas 
and also between farms in the same area. In general the prices averaged about 
one-half of city retail prices. In addition to the farm produce used by the 
household the farm family received the use of the house. An annual house rent 
was figured at 10 per cent of the estimated value of the farm house. 

Michigan is large and contains within its boundaries a great variation in 
conditions. Factors such as soil, climate, topography, markets, transportation 
facilities, nationality of the people, and many others vary greatly and in turn 
cause much variation between areas in the amounts and prices of farm products 
used by the household. Thus, in this report the average figures for the state 
as a whole are first presented and then for each of three different areas into 
which the state is divided. 

Averages for 268 Michigan Farms 

The average value of home-grown farm produce used by the household 
on the 268 farms in 1939 was $293.08 and ranged from $78 to $761 (sec 
Table 1). The average size of family was 3.3 adults, and 1.6 children under 
16 years of age. The house rental charge averaged $193.80 and ranged 
from $19.50 to $564.00. The combined value of the farm produce and house 
rental charge amounted to $486.88 per farm. 

In addition to the average amounts and value of farm produce used by 
all families included in the report, it is also interesting to teow what these 
data amount to for just the families that used the particular items (see 
Table 1). The 268 households used an average of 29 cords of wood valued 
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Table 1. The amounts and values (at farm prices) of home-grown farm prod- 
ucts used hy farm households on 268 Michigan farms during 1939. Average sise of 
family adults, and 1.6 children under 16 years of age. 


Item 

Average per farm for the 
268 farms 

Average for farms using 

Amount 

Price 

Value 

Farms 

Amount 

Value 

No. 

Per cent 

Fuel, cords 

29 

$1.59 

$ 45.94 

228 

85 

34 

$54.00 

Milk, quarts .... 

1,315 

034 

44 68 

265 

99 

1,330 

46.19 

Cream, pints .... 

114 

.13 

14 54 

175 

65 

175 

22 27 

Butter, pounds ... 

107 

28 

30.11 

183 

68 

167 

44.10 

Eggs, dozen 

141 

.19 

26 22 

243 

91 

155 

28 02 

Poultry, pounds . . .... 

*101 

♦.16 

15 72 

232 

87 

♦117 

18 16 

Beef, pounds 

109 

12 

13 04 

115 

43 

256 

30 38 

Pork, pounds 

276 

09 

24 75 

196 

73 

.377 

33.84 

Mutton, pounds 

9 

.11 

95 

2C 

10 

91 

9 77 

Potatoes, bushel 

.32 

57 

18 43 

264 

99 

33 

18 71 

Other vegetables. 

— 

— 

19 28 

t243 

91 

— 

21 26 

Fruit 

— 

— 

12 .39 

206 

77 

— 

16 1.3 

Products canntMl .... 

— 


25 08 

197 

74 

— 

34 12 

Miscellaneous ... 

— 

— 

1 95 

55 

21 


9 49 

Average per farm . 



29.3.08 





House rent 



193 80 






*91 cases estiinate<l 

t Undoubtedly all the farms used some fresh vegetables On account of the small amounts of the 
different vegetables consumed at any one time, however, and the trouble involved in recording the 
values of these products a few farms did not report the use of these items. 

at $45.94 per farm. However, there were only 228 households that used wood 
from the farm, which increased the average to 34 cords of wood valued at 
$54.00 per farm using. On some items the lack of comparable quantity units 
has resulted in showing only average values. 

Home-grown Farm Products Used in Southern Michigan 

This region includes 161 farms located in counties lying south of a line 
drawn across the state from the southern boundaries of Arenac County on 
the east to Mason County on the west. Approximately 60 per cent of the 
farms included in the study are located in this region. 

The average value of home-grown farm produce used by the household 
on these farms was $284.61 and ranged from $78 to $761 (see Table 2). The 
average size of family was 3.2 adults, and 1.5 children under 16 years of age. 
The house rental charge averaged $220.17 and ranged from $19.50 to $564. 
The combined value of the farm produce and house rental charge amounted 
to $504.78 per farm. Table 2 also shows the average amounts and values of 
farm produce per family using the particular items. 

Northern Michigan (Lower Peninsula) 

This region includes 69 farms located in the Lower Peninsula counties 
lying north of a line drawn across the state from the southern boundaries of 
Arenac County on the east to Mason County on the west. Approximately 26 
per cent of the farms included in the study are located in this region. 

The average value of home-grown farm produce used by the household 
on these farms was $305.36 and ranged from $79 to $729 (see Table 3). 
The average size of family was 3.2 adults, and 2 children under 16 years of 



VOL. 23 — FEBRUARY, 1941 — NO. 3 


177 


Table 2. The amaunts and valuei (at farm prices) of home-grown farm prod- 
ucts used by fsurm households on 161 southern Michigan farms during 1939, Average 
size of family 3.2 adults, and 1,5 children under 16 years of age. 


* Item 

Average per farm for the 
161 farms 

Average for farms using 

Amount 

Price 

Value 

Fai 

No. 

rrns 

Per cent 

Amount 

Value 

Kuel, cords 

27 

SI. 54 

S 41.55 

140 

87 

31 

S47.79 

Milk, quarts. . 

1,268 

037 

47.26 

158 

98 

1,292 

48.16 

C;ream, pints 

83 

13 

10 99 

92 

57 

146 

19 24 

Butter, pounds 

87 

.29 

24 91 

96 

60 

146 

41 78 

Kggs, dozen 

159 

.18 

28 91 

149 

93 

171 

31.23 

Poultry, pounds — 

*113 

♦ 15 

17 09 

142 

88 

*128 

19 38 

Beef, pounds . . . 

113 

.13 

14 18 

70 

43 

260 

32 60 

Pork, pounds 

254 

09 

21.77 

116 

72 

353 

30.22 

Mutton, pounds 

9 

11 

92 

14 

9 

98 

10.57 

Potatoes, bushel 

31 

59 

18 15 

159 

99 

31 

18.38 

Other vegetable.^ 

— 

— 

20 42 

tl45 

90 

— 

22.68 

Fruit ... 

— 

— 

12 73 

122 

76 

j 

16 80 

Products canned 


— 

23 71 

111 

69 

— 

34.39 

Miscellaneous 


— 

2 02 

39 

24 

— 

8.33 

Average per farm 



284 61 





House rent 



220 17 






*r>8 cases estiinate<l 
tSee footnote on Table 1 


age. The house rental charge averaged $159.36, and ranged from $22.50 
to $500. The combined value of the farm produce and house rental charge 
amounted to $464.72. Table 3 also shows the average amounts and values 
of farm produce per family using the particular items. 


Table 3. The amounts and values (at fsurm prices) of home-grown fsum prod- 
ucts used by farm households on 69 northern Lower Peninsula Michigan farms 
during 1939. Average size of family 3.2 adults, and 2.0 children under 16 years of age. 


Ilcin 

Average |>er farm for the 

69 fanns 

.Average for farms u.siiig 

Amount 

1 

j 

Price 

^ A'aliie 
! 

Farms 

.Amount 

Value 

No. 

1 Per cent 

Fuel, cord.*^ 

32 

$l ,55 

$ 49 29 

51 

74 

43 

«66 69 

Milk, quarts 

1.132 ! 

030 

.34 39 

69 

! 100 

1 132 

34 30 

C'ream, pints 

171 

13 

21 86 

.T7 

83 

206 

26 46 

Butter, pounds 

145 1 

28 

40 30 

.59 

86 

170 

47 14 

Eggs, dozen 1 

122 

18 

21 98 

61 

88 

1.38 

24 87 

Poultry, pounds . i 

*92 

* 16 

14 80 

61 

88 

no4 i 

16 74 

Beef, pounds . 

106 

11 

11 54 

27 

39 

271 

29 48 

Pork, poll lids 

342 

09 

.30.30 

56 

81 

421 

37 34 

Mutton, pounds 

13 

11 

1 41 

10 

14 

91 

9.70 

Potatoes, bushel 

34 

48 1 

16.33 

67 

97 

35 

16 82 

Other vegetables 

— 

— 

19 56 

t65 

94 

— 

20.77 

Fruit ... . 


— 

12 83 

55 

80 

— 

16,09 

Products canned 

— 

— 

29 00 

55 

80 

— 

36 . 38 

Miscellaneous . . 

-- 


1 77 

11 

16 

— 

11 09 

Average per farm 



305 36 





House rent 



159 36 






*24 cases estimated. 
tSee footnote In Table 1. 
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Table 4. Tbe ameuiilt an^ values (at farm prices) of home-crown farm prod- 
ucts used by farm households on 38 Upper Peninsula Michigan farms during 1838* 
Average size of family 3.6 adults, and IJi children under 16 years of age. 


lt<*m 

Average per fann for the 

38 farms 

Average for farms using 

Amount 

Price 

Value 

Fai 

No. 

rms 

Per cent 

Amount 

Value 

l«'ueh cords 

32 

SI. 86 

$68.42 

37 

97 

33 

$60.00 

Milk, quarts 

1.846 

.028 

62.47 

38 

100 

1,846 

62.47 

Cream, pints 

146 

.11 

16.29 

26 

68 

211 

23.81 

Butter, pounds 

124 

.27 

33.63 

28 

74 

168 

45.64 

Eggs, dozen 

101 

.22 

22.53 

33 

87 

116 

26.94 

Poultry, pounds 

*69 

*.17 

11 66 

29 

76 

*90 

16.14 

Beef, pounds 

99 

.11 

10.96 

18 

47 

210 

23.11 

Pork, pounds 

244 

.11 

27.26 

24 

63 

387 

43.17 

Mutton, pounds 

2 

.11 

.24 

2 

6 

42 

4.60 

Potatoes, bushel 

36 

.68 

23.46 

:!8 

100 

36 

23.46 

Other vegetables 

— 

— 

13.90 

133 

87 


16.00 

Fruit 



10.18 

29 

76 


13.34 

Products canned 

— , 

— 

23.79 

31 

82 

— 

29.16 

Miscellaneous 

— 

— 

1.97 

6 

13 

— 

16 00 

Average per farm 



306 . 63 





House rent 



144.72 

* 





’'‘0 cases estimated. 
tSe© footnote in Table 1. 

Upper PetiinsulA 

This region includes 38 farms located in the Upper Peninsula. This is 
rather a small number and represents only 14 per cent of the total number 


Table. 5. The averago amounts of farm products used annually by farm house- 
holds on some account keeping farms in Michigan, for six individual years, and the 
six-year average.* 


Item 

1929 

1931 

1933 

1936 

1937 

1939 

6- 

year** 

average 

Numiier of records 

51 

284 

278 

163 

256 

268 

216 

Fuel, cords 

20 

26 

27 

28 

24 

29 

26 

Milk, quarts 

1,204 

1,241 

1,199 

1 ,263 

1,239 

1,316 

1,244 

Cream, pints 

114 

87 

118 

88 

106 

114 

104 

Butter, pounds ... 

123 

103 

90 

99 

93 

107 

104 

Kggs, dozen ... .... 

137 

137 

131 

116 

124 

141 

131 

Poultry, dollars 

$ 18 70 . 

$ 13.06 

$ 11.37 

$ 16.18 

$ 16.88 

$ 16.72 

$ 15.24 

Beef, pounds 

79 

101 

166 

140 

134 

100 

120 

Pork, pound.M 

272 

228 

320 

293 

260 

276 

276 

Mutton, pounds . 

— 

12 

10 

10 

9 

0 

10 

Honey, pounds. 

17 

6 

— 


— 

— 

12 

Potatoes, bushels 

37 

32 

30 

34 

31 

32 

33 

Other vegetables, dollars 

$ 19.61 

$ 16 61 

$ 15.13 

$ 16.37 

$ 18.40 

$ 19.28 

$ 17.66 

Fruit, dollars 

$ 22 12 

$t30 80 

$ 11.02 

$ 16.02 

$ 13.24 

$ 12.39 

$ 17.43 

Products canned, dollars 

— 

— 

$ 16.87 

$ 21.86 

$ 26 40 

$ 26.08 

$ 22.32 

Miscellaneous, dollars , 

$11 31 

$ 1 83 

$ 3.61 

$ 4.98 

$ 2.29 

$ 1.96 

$ 4.33 

'rotal value of i»roducls used 

$.372 47 

$264 02 

$233 63 

$287.28 

$306. 13 

$203.08 

$292,76 

House rent (10% of value) 

$203 61 

$216.88 

$204.78 

$179.60 

$187.93 

$103.80 

$197.76 


*''Fsrrn prices were used for each partuMilar ^ear. 
**Esch year given equal weight, 
flndiioea both fresh and canned fruit. 
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of farms included in this study. However, even this small number provides 
some interesting information. 

The average value of home-grown farm produce used by the household 
on these farms was $306.63 and ranged from $152 to $659 (see Table 4). 
This is virtually .the same average figure as the one for the northern part of 
the Lower Peninsula. The average size of family was 3.6 adults, and 1.5 chil- 
dren under 16 years of age. The house rental charge averaged $144.72 and 
ranged from $39.20 to $351. The combined value of the farm produce and 
house rental charge amounted to $451.35. Table 4 also shows the average 
amounts and values of farm produce per family using the various items. 

Variations Between Years 

Economic conditions during the last few years have brought about increased 
interest on the part of many people in the amount of home-grown produce 
used by farm families. Tabic 5 makes it possible to compare data showing 
the amounts of the various products used for some recent years. Prices change 
from year to year and the values are, therefore, not very significant when 
comparing different years, but they are the lx*st available for this study. 


SOYBEAN OIL MEAL FOR PIGS 


V. A. FREEMAN 
Section of Animal Husbandry 


Soybean oil meal has a high feeding value as a protein supplement to grain 
for all kinds of farm animals. Its relatively low cost in recent years, as com- 
]>ared with other feeds comparable to it in protein content, has resulted in a 
large increase in its use in this state. Rapid changes in methods of manu- 
facture or extraction of the oil from the beans from which the oil meal is a 
by-product, have made available for purchase several different soybean oil 
meals. Three different types were tested by pig feeding trials at the Michigan 
Agricultural Experiment Station in 1940. both on pasture and in the dry-lot. 

Four lots of 10 pigs each were self-fed corn and minerals on excellent 
alfalfa pasture. In another compartment of the feeder in each lot was placed : 
tankage in Lot 1, expeller soybean oil meal in Lot 2. raw solvent oil meal in 
Lot 3 and heat-treated or roasted solvent oil meal in Lot 4. AW lots made 
rapid and economical gains, requiring an average of about 320 pounds of grain 
and supplement for each 100 pounds of gain. However, Lot 3 consum^ 
slightly more than one-half as much raw solvent soybean oil meal as did 
either Lot 2 of the expeller meal or I^t 4 of the roasted solvent meal. 

In another test 22 pigs were self-fed free-choice shelled corn, minerals and 
four different soybean oil meals: expeller. raw solvent, roasted solvent and 
soybean flake. The flake was similar to the raw oil meals, except that part 
of the fiber was removed, leaving a product higher in protein (48 per cent). 
The position of the four oil mejds was shifted each week so that if the pigs 
had any preference they must find it in a new place each succeeding week 
for eight weeks, while tfieir weight increased from an average of 37 pounds 
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to 97 pounds. They gained 1.1 pounds daily per pig and consumed the fol- 
lowing amounts of feed for each 100 pounds of gain: 


Corn 190.5 pounds 

Minerals 1.5 pounds 

Expeller soybean oil meal 39.7 pounds 

Raw solvent soybean oil meal 7 pound 

Roasted solvent soybean oil meal 22.7 pounds 

Soybean flake .* 1.5 pounds 


This demonstrates conclusively the pigs’ preference for the two heat- 
treated oil meals, expeller and roasted solvent. 

Four lots of five pigs each were hand-fed individually in the dry-lot on 
the same three oil meals used in the first pasture experiment, 'fhe basal ration 
in each lot was the same, consisting of ground corn 80 pounds, ground barley 
10 pounds, ground alfalfa 10 pounds, and minerals (equal parts of bonemeal, 
limestone and salt), 1 pound. Tankage and oil meal were used in the different 
lots so as to give the same nutritive ratio or proportion of protein. The results 
are shown in Table 1. 

The tests demonstrate that heat-treated wsoybean oil meal, whether healed 
in the process of manufacture, like the expeller meal, or subseciuenlly 
like the roasted solvent meal, is much more palatable to pigs than the raw 
meal. Experiments at other stations show that cooked or roasted soybean^ 
are superior to the raw beans for pigs. 

Both heat-treated soybean oil meals were more efficient and economical to 
feed pigs than the dry-rendered tankage used in these trials, either on pasture 


Table 1. Tankage and Different Soybean Oil Meals. 


I'‘cc,dH used 

Tankage 

16 lb. 

KxwUer 

2,5 lb. 

Soybean Oil Meals 

Haw Solvent 

22 lb. 

Uoasted Solvent 
22 lb. 

Ground corn — 80 lb ] 





Ground barley — 10 lb. l 

Mixed with above-mentioned suDnleineuts 


Ground alfalfa — 10 lb. f 





Minerals — 1 lb. J 





Average initial weight (lb.) 

40 

46 

40 

48 

Average final weight (lb.) 

201 

100 

180 

107 

Average daily gain (lb ) 

1 10 

J 20 

02 

1 27 

Feed per 100 lb. gain (lb.) . 

;168 

.154 

426 

313 

Feed cost* per 100 lb. gain. 

$6.15 

$4 60 

$6 44 

$4 38 


♦Prices used; Ground corn and barley: $1.30; alfalfa: SO cents; minerals: $2.00; tankage: $2.50; 
and all soybean oil meals: $1.60 per cwt. 


or in the dry-lot. The raw solvent meal gave good results on pasture, but 
gave much slower and more expensive gains in the dry-lot than either tankage 
or heat-treated soybean oil meal. If the raw solvent meal had been purchased 
at half the cost of the other oil meals, it would not have proved so economical 
in the dry-lot trial. Manufacturers are using heat treatment to overcome the 
disadvantage of the newer solvent extraction processes which have been widely 
adopted because they extract more of the oil from soybeans. Judging from 
these trials, one should avoid the raw white soybean oil meals when purchas- 
ing for pig feeding. 
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HORSE COSTS IN MICHIGAN 1937-39 


F. M. ATCHLEY* 
Section of Faum Manaoement 


The year 1939 was the third and last one for the horse cost study 
conducted by this section of the Michigan Agricultural Experiment 
Station. During the year 15 farmers kept horse cost records in cooperation 
with this section. In 1938 there were also 15 cooperators, and in 1937 
21 kept horse records. 

The annual costs of maintaining horses on some Michigan farms for the 
three years, 1937, 1938, and 1939, and the averages of those three years are 
shown in Table 1. It will be noticed that the annual net cost per horse de- 
creased each succeeding year of the study with an average of $96 per horse 
per year. When the latter figure is multiplied by the average number of 
horses kept on each of the farms where records were kept, it amounts to $307 
for each farm in this project. 


Table 1. Annual costs of maintaining horses on some Michigan farms, 1937-39. 


Item 1 

19.H7 

max 

man 

Average* 

1 

_ 1 




i'.)a7-an 

Number of records. 1 

21 


\r> 

.>1 

Number of hornes per funn i 

a 4 

2 0 

a 2 

a 2 

Average a.iare of horses i 

11 4 

la a 

12 n 

12 a 

Value (ler horse bei?iiuunK of year. 

$1HK 

S 07 

$ na 

$iia 

Hours worked per horse iu year | 

774 

78') 

7a2 

700 

Annual costs per horse’ 





I'Ved 

$ 02 

$ 44 

41 

$ r>2 

l^eddine 

"* 

Ti 

4 

a 

Mail labor , 

20 

24 

17 

2a 

Depret'iation 

10 

14 

in 

14 

1 iiterest 

T 

•"> 1 

1 O 

0 

liarn use 

9 

0 

0 

7 

Harness expense 


2 ! 

2 

2 

Miseellaneoiis 

J 

- i 

I 

2 

'I'ot at cost ... . 

flat) 

1 ' 

$102 

$ HO 

1 

$lil 

Manure eretlit 

i 

1 10 

14 

IT) 

Annual net cost per hors«' . . . 

1 

$ 80 

$ 7.‘» 

$ no 

N«*t cost per horse hour (cents) 

I 14 X i 

: in 0 

in a 

12 r, 

Net cost of horse work jier farm 

1 saui 1 

1 $2 in 

$240 

Siao7 


Figure 1 shows the relative imj)ortance of various items of cost of keeping 
horses on these farms for the tlirec-year period 1937-39. Feed costs were 
47 per cent of the total, man labor 21 per cent, <le])reciation 12 per cent, while 
several smaller items comprise the remainder. 

♦Dr. K. T. Wright of the Farm Management section inaugurated this study in 
1937 and has assisted by giving many valuable suggestions. Members of the Farm 
Management extension service were in charge of collecting the horse records. 
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Fi^, 1. Distribution of horse costs on 
sotiu* Michigan farms, 1937-39. 


The average age of the horses on which records were kept in this study 
was 12.3 years (Table 2). About 55 per cent of the horses were more than 
12 years old. 

The total amount of corn and oats fed varied only slightly from year to 
year although there was some substituting of one for the other. There was 
a marked indirect relationship between the amount of roughage fed and the 
price of roughage. The average feed prices and the amounts of feed used in 
computing the cost of feed fed to the horses on the farms in this study are 
shown in Table 3. The feed prices used were those a farmer would have 
received or would have had to pay for feed at the farm. The price of feed 
in 1937 was considerably higher than in either 1938 or 1939, which is the 
reason for the high annual feed cost in 1937. 

The relation of hours of horse work in the year to horse costs per year 


Table 2. Average age of horses and percentage distribution in various age groups 
on some Micki«an farms, 1937-M. 


Item 

1937 

1938 

1939 

Average 

193749 

Number af farms 

21 

16 

15 


Number of horses, total 

72 

43 

48 

— 

Average age of horses, years 

11.4 

13.3 

12.9 

12.3 

^r.ir 

1 

21 

’er cent in e 
19 

ich a^e grou 

) 

20 

7-l« 

26 

27 

22 

25 

13-18 

34 

23 

43 

38 

18 and more 

19 

31 

14 

22 
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Table 3. Amounts of feed fed to horses and avera#e feed prices 
on some Michigan farms, 1937-39. 


Item 

Unit 

1937 

1938 

1939 

Average 

1937-39 

Amount of feed fed per horse per year: 
Corn 

bu 

10 

15 

12 

12 

Oats 

bu 

37 

28 

33 

34 

Other grain 

lb . . . . 

20 

ar, 

92 

6.^> 

Roughage 

Ion . . 

4 3 

3.4 

3.7 

3 9 

Annual feed cost per hor.se 


»62 

$44 

$44 

$52 

Average feed prices: 

All grain 

Roughage 

Pasture per horse 

cwt ... . 
ton . . . 
year 

$ 1 20 

7 90 
4.97 

$ 0.96 

6 49 
2.97 

$ 0.78 
6.79 
3.22 

$ 1.04 
7.28 
3.97 



and per hour on the farms in this study is shown in Table 4. There are 
several interesting things to be noted in this table, one of which is the big 
variation in the number of hours horses were used on various farms. This 
ranged from an average of 495 hours for the one-third using horses the least 
to 1,122 for the group where horses were used the most. Annual costs tended 
to be higlier where tlie horses were used the most, but the net cost per hour 
was much less; that is 8.3 cents an hour in comparison with 18.5 cents an 
hour for the least used group. 

Figure 2 shows graphically the influence of hours of work per horse per 
year on hourly costs. It may be readily seen that the more hours horses are 
worked, the lower the net cost per hour. This chart also shows a little upward 
swing on the left end of the curve, indicating that the rate of increase in cost 
becomes greater wlien the number of hours the horses are worked is less 
than 600 or 700 hours per year. 



FiR. 2. Influence of lunirs lu>rsc \\<irk per >ear on hourly costs of 
keeping horses in Michigan, 1939. 
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Table 4. The reUtton of hour* of horse work to horse costs 
on some Michigan farms, 1937-39* 


Item 

Hours horse work per year 

Less than 600 

000-799 

800 and more 

Nunil>er of farms . 

ir» 

18 

18 

Total acres per farm 

172 

155 

165 

( -rop acres tier farm 

Number of horses per farm 

lOK 

97 

104 

H 0 

2.7 

2.7 

Avera^fe hours of horse work 

dorj 

687 

1122 

Annual costs per horse: 




Feed 

$ 48 

$ 40 

$ 60 

Man labor. . 

2J 

25 

22 

Depreciation 

17 

16 

8 

Other 

10 

25 

22 

Total .... 

$105 

$l 15 

$112 

Net cost 

02 

100 

•Xi 

Net cost per lioiir of horse work (cents) . 

18 5 

14 5 

s :i 


Figure 3 shows the monthly distribution of the horse work on the farms in 
this study. May was the month when the horses were used the most. The 
hours of use in succeeding months decreased at a steady rate from then to 
the following January when they started increasing again. 

Some significant comparisons (jf horse costs on farms where tractors were 
used and on farms where they were not used are show^ in Table 5. As might 
l)e expected, the farms on which tractors were used were nearly 30 per cent 
larger than those without tractors. The tractor farms had larger businesses 
as shown by more productive man work units (P.M.W.U.) than those with- 


T«ble 5. Comparison of labor and power costs per farm and per productive 
man work unit (P.M.W.U.) on farms having tractors to farms not having tractors 
in Michigan, 1937-39.*^ 


Item 

l''arms 

with 

tractors 

Farms 

without 

tractors 

Number of farms 

24 

24 

Number of men 

1.9 

1 6 

Acres per farm .. ... 

181 

140 

Crop acres per farm 

116 

81 

P.M.W.U. per farm .... 

480 

257 

P.M.W.U. per man • 

256 

218 

Horses per farm 

2.7 

2 6 

Horses age 

14 

11.4 

Hours worked per horse . . 

705 

789 

Labor and power costs per farm* 

Man labor (own, family, hired) 

$ 981 

' $ 874 

Horse work** 

260 

296 

Tractor use** 

186 

— 

Total 

$1,426 

$i7i70 

Cost per crop acre 

$12 28 

$14.44 

Cost per P.M.W.U 

2.99 

3.28 


^Only horse records were used in this table for which correspond! ni? farm accounts were available. 
**Man labor has not been included in this item, but in “man labor“ above. 
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Fij^. 3. Montlily distribution of horse workmen some 
Michigan farms, 1937-39. 


out tractors. These tractor farms also had more P.M.W.U. per man than 
the other group, indicating about 17 per cent greater efficiency in the use of 
man labor. The tractor farms had fewer horses and the horses were slightly 
older than those on the non-tractor farms. The horses were not worked as 
much on the larger tractor farms as they were on the non-tractor farms. 
Total labor and power cost per farm was considerably higher on the tractor 
farms than on the non-tractor farms, due primarily to their larger size. The 
labor and power costs per crop acre and per P.M.W.U., however, were 
am)reciably lower on the tractor farms, indicating about 10 per cent more 
efficient use of labor and power on these larger, more mechanized farms. 

In conclusion, one may say that a major lesson to be gained from this 
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study is that idle horses arc expensive horses and one had better keep only 
those he needs. A farmer maintaining a tractor as well as horses should 
study his total power needs in some detail and be certain that he does not 
have more powder available than he can use efficiently. 




OVEREATING (Enterotoxemia) IN FEEDLOT LAMBS" 


FKANK THORP, JR. 

SiiCTioN oi* Animal Paj]iolo<.\ 

The most serious disease affecting lambs on feed is overeating. Data col- 
lected by the Colorado Agricultural experiment Station (1939-40) show that 
this disease was encountered in about half the lambs submitted for autopsy. 
Reports from other lamb feeding areas indicate that considerable losses are 
experienced due to this condition. 

The primary cause of the condition seems to be the eating of too much 
concentrated feed such as corn, cane, barley and peas. 

The “lambing down” of corn, cane, and peas is tor the most part an unsuc- 
cessful method of fattening lambs. The Iambs appear to thrive well for a 
period of two weeks to a month at winch time the disease begins to manifest 
Itself. At about this time it is usually found that the leaves from the grain 
plants and grass from the fence rows have been coiisumed, leaving mostly 
grain as the diet. If a high wind should blow down the stalks making more 
grain available, large losses in lambs are usually encountered the next morning. 

Losses from overeating may occur early in the feeding period. This may 
be true if the lambs are given too much grain at the beginning. Early losses 
have been observed during outbreaks of coccidiosis and sore mouth. In either 
disease all the animals are not affected to the same degree and, therefore, tlie 
affected ones eat but little while the others consume more than their share. 

Overeating is truly an enterotoxemia since a thermolabile (rendered harm- 
less by heating) toxin has been found in the small intestines of a large pro- 
portion of lambs dying of this condition. 

Investigators at the Colorado Agricultural Experiment Station have shown 
that the contents of the small intestines from lambs dead of overeating are 
usually toxic for rabbits, guinea pigs, mice, rats and lambs when given sub- 
cutaneously or intravenously. Tlie toxic intestinal contents are always 
neutralized by Clostridium perjringens antitoxin type D and usually by type 
B but never by types A and C. Experimentally the disease has not been 
produced by the oral feeding of the toxic material. However, the disease is 
probably due to the absorption of the toxin from the small intestines. 

It is not unusual for lambs to be found dead in the morning despite the 
fact that the animals were apparently healthy the night before. Scouring 
among some of the larger lambs manifested by the matting of wool with fecal 
material around and below the anus should be a warning sign. The affected 
animals are invariably the largest, fattest, most vigorous and greediest lambs 
in the lots. A few of the animals may throw back their heads, stagger for a 

♦This paper is based on the result of researches by the author while connected 
with the Colorado Agricultural Experiment Station and is published with the per- 
mission of the Director of that Station. 
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little while, then fall and die in convulsions. Others often live for a few hours, 
either standing with heads drawn back or heads lowered, moving in a circle, 
pushing against the fence, or falling to the ground and lying there swinging 
their legs back and forth. Recovery is rare in this disease. 

Gross lesions may not be observed in some of the acute cases. Whole grain 
is usually found somewhere along the digestive tract. Inflammation of the 
abomasum and small intestines is a common finding. The Peyer’s patches 
are usually congested. Blotchy hemorrhages may be found under the peri- 
toneum of the abdominal muscles, on the diaphragm, under the serosa of the 
intestines and abomasum. The pericardial sac usually contains straw-colored 
fluid which often shows some coagulum. Petechial hemorrhages are invariably 
present on the thymus. Petechial and ecchymotic hemorrhages may be present 
under the epi- and endocardium. In acute cases, at first sugar is usually 
present in the urine. If the animals live for a day or more, sugar usually is 
not found in the urine. 

A history of fat lambs dying on full feed is indicative of overeating pro- 
vided autopsy fails to reveal pneumonia and bacteriological findings are nega- 
tive. The finding of sugar in the urine of acute cases is regarded as diagnostic. 
Among uninformed persons, overeating is sometimes mistaken for so-called 
“hemorrhagic septicemia’'. Likewise the presence of the fringed tapeworm 
(Thysanosoma actinioides) in the bile ducts and intestines is often erroneously 
given as the cause of the disease. Data obtained by the Colorado Agricultural 
Experiment Station do not substantiate this claim. 

If sudden deaths occur when lambs are on full feed or if some go off feed 
this should indicate a reduction in the amount of grain fed. Death losses can 
be stopped overnight by withholding grain. The most satisfactory method of 
control is to decrease the grain to a point where no further trouble occurs 
and then increase it gradually. The animals should be lotted according to size 
and packed at the feed trough so that when a lamb leaves its place no other 
room is available. The grain should be evenly distributed in the troughs in 
order that each lamb may receive only its share. Such feeds as ensilage and 
beet pulp should be figured to take the place of some of the grain ration. 
Ensilage often contains from a fourth to a third of its weight in grain. 

Improper management figures greatly in tlie complex disease overeating. 
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BULLETIN REVIEWS 

Circ. BuL 17S — Sugar Beets in Michigan — Rather, H. C. et al . — ^This 
publication presents information on the sugar beet industry of Mich- 
igan, on culture of the crop, diseases and their control, production 
costs and various methods of utilizing crop residues. The material was 
contributed by seven departments of the Station. (53 pp., 6 tables, 2^ 
figs.) 

Si»ec. Bui. 304 — Some Important Michigan Weeds — Darlington, H. 
T., Bessey, E. A. and Megee, C. R. — ^This bulletin presents a key to the 
identification and description of 94 of the more important weeds found in 
Michigan. Information is given on habitat and distribution and sug- 
gestions for control. (216 pp., 94 figs.) 

Spec. Bui. 305 — Sugar Beet Costs and Returns— Wright, K. T. — 
Sugar beet production costs on the farms in this study, producing about 
10 tons of beets per acre, averaged about $39 an acre for the period 
1933-36. Marketing costs amounted to approximately $9 an acre, 
making a total cost of $48. Income totaled about $70 an acre, leaving 
a net return of approximately $22 an acre. 

Approximately 85 hours of man labor was spent per acre, with 
about 70 hours being hand work, and IS hours for the other operations. 
There was also an average of 26 hours of horsfe labor and 2}4 hours 
tractor use per acre, or a horse equivalent of approximately 40 hours. 

The charge for hand labor made up one-third of the total cost of 
producing and marketing beets. The charge for the grower’s own 
labor, use of power and machinery, made up about 18 per cent of the 
total, land use 16 per cent, other production costs 15 per cent, and 
marketing costs 18 per cent. 

Total production cost per ton on the farms covered by this study 
varied from approximately $3 to $10, but a range of 80 cents a ton 
on each side of the average production cost of about $4 a ton included 
one-half the growers, while a range of $1.20 a ton on each side of the 
average included two-thirds of the growers. That is, the production 
cost of one-half the growers was between $3.20 and $4.80 a ton, and 
two-thirds between $2.80 and $5.20 a ton. The delivered cost was 
about $1 a ton higher. 

Growers having yields of around 6)4 tons per acre had a production 
cost of $5.74 a ton, compared with $3.21 for those averaging approxi- 
mately 13 tons per acre. Net return per acre was more than 10 times 
as high for the high-yield as for the low-yield men. 

Such factors as soil type, drainage, amount of manure and fertilizer 
applied, time of plowing and planting, and row width, all affected yield 
per acre and cost per ton. Other factors, such as acres of beets per 
farm, the grower’s efficiency with labor, power and machinery, and 
the hand labor method, had considerable effect on the cost per acre and 
consequently per ton of beets. Distance to the plant affected the mar- 
keting cost, and consequently the net return, the same as did differences 
in production cost per acre or yield of beets. (4S pp., 33 tables, 12 figs.) 
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JOURNAL ARTICLE ABSTRACTS 

Some Soil Factors Affecting Boron Availability — Cook, R. L. and 
Millar, C. E. — Soil Sci. Soc. Amer. Proc. 4 : 297-301. 1939. [Journal 
Article No. 414 (n. s.) from the Michigan Agricultural Experiment 
Station,] — The research outlined in this paper was an attempt to cor- 
relate the occurrence of heart rot of sugar beets with soil conditions. 
Partial analyses of 130 field soil samples were compared with the inci- 
dence of heart rot on the soils sampled. These data show that heart 
rot occurred more often on alkaline than on acid soils, and a positive 
correlation was found, within each group separately, between heart 
rot occurrence and the active calcium content of the soils. (Active 
calcium content was determined by leaching 10-gram samples of the 
soils with acidified ammonium acetate). No correlation was found 
between heart rot occurrence and the available B2O3 content of the 
surface soil. Field observations indicated, however, that excessive 
leaching was conducive to heart rot occurrence. By the use of pot 
cultures it was discovered that soybeans were easily injured by an 
excess of borax in the soil and that the toxicity symptoms, which 
occurred as yellowish-brown spots around the edges of the leaflets, 
can be recognized easily. Soybeans, accordingly, were used to measure 
the availability of boron applied to the soil in borax. It was found, 
thereby, that calcium and magnesium carbonates very effectively fixed 
boron in some chemical form unavailable to soybeans, while sodium 
carbonate had no effect on its availability. Calcium and magnesium 
sulphates caused boron to be partially fixed in a form not available to 
.soybeans in the Hillsdale soil, but they had no effect in the Warsaw soil. 
Sodium sulphate had no effect in either soil. These results indicate 
that the boron of borax is fixed in the soil as insoluble borates of 
calcium and magnesium, which form chiefly in alkaline soils. 

A Comparative Study of the Insect Food of Trout — Morofsky, W. F. 
—Jour. Econ, Ent. (3) : 544-547. 1940. [Journal Article No. 417 

(n. s.) from the Michigan Agricultural Experiment Station.] — A study 
of the insect content of the stomachs of 1,548 trout taken from northern 
and southern Michigan trout streams discloses that 95 per cent of the 
insects eaten belong to a few groups. It is apparent that in the material 
examined insects far outnumbered all other animals. Consideration of 
the insects consumed by the three species of trout in Michigan streams 
indicates that certain kinds are eaten in very large number by brook 
and brown trout, but that rainbows are more or less general feeders; 
also, the insects eaten are similar in northern and southern Michigan 
streams. 

Cerebrospinal Fluid Pressure and Vitamin A Deficiency— Moore, 
L. A. and Sykes, J. F.— Am. Jour. Physiology 130 (4) : 684-689. 1940. 
[Journal Article No. 421 (n. s.) from the Michigan Agricultural Experi- 
ment Station.] — ^The authors have shown that a deficiency of vitamin A 
in the ration of the young bovine produces an increased cerebrospinal 
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fluid pressure. The increase in pressure is accompanied by papilledema, 
nyctalopia, syncope, and incoordination. The above disturbances slowly 
disappeared when the animals were returned to a normal ration or 
when crystalline carotene was added to the deficient ration. 

Borax as a Control for Heart Rot of Sugar Beets— Cook, R. L. — 
Better Crops with Plant Food. 24 (5) : 12. 1940. [Journal Article No. 
422 (n. s.) from the Michigan Agricultural Experiment Station.] — 
Sugar beets, grown in Thomas sandy loam pot cultures, were supplied 
with a complete nutrient solution as a control treatment. Copper, 
manganese, magnesium and boron were separately omitted from and 
doubled in quantity in the control treatment solution to ascertain the 
effect of each of these elements on the development of the plants. 
Borax, applied at the rate of 10 pounds per acre, prevented heart rot, 
practically doubled yields and significantly increased the sucrose content 
of sugar beets. Copper, manganese and magnesium neither prevent 
heart rot nor affect the yield and sucrose content of sugar beets. 

During 19v37, 1938 and 1939 experiments were conducted in 10 fields 
located on six soil types. Borax, included in 2“12~6 fertilizer, was 
applied broadcast and in the row at rates ranging from 10 to 80 pounds 
per acre. In one experiment borax was applied as a side-dressing. The 
effect of heart rot on sucrose and purity percentages was determined 
by collecting samples from fields not included in the experiments. 

When applied broadcast at rates as high as 80 pounds per acre borax 
did not injure stands nor reduce yields. When applied in contact with 
the seed at the rate of 10 pounds per acre, this material caused injury 
on one field in 1939 but did not reduce the stand on seven other fields 
in 1938 and 1939 ; as much as 40 pounds of borax applied with the seed 
did not reduce the stand on some soils. Applied in a band at the side 
of the seed, borax was much less harmful to stand than when applied 
in contact with the seed. 

Borax applied broadcast or with the seed did not significantly in- 
crease sugar beet yields. Significance would probably have resulted 
in some cases had it been possible to better control experimental errors. 
Borax applied as a side-dressing on an area where heart rot was very 
severe significantly increased total sugar beet yields and more than 
doubled the yield of normal beets. 

Borax applied in the row at the rate of 10 pounds per acre almost 
completely prevented heart rot occurrence. Broadcast applications at 
the same rate were somewhat less effective and on one field the 20- 
pound application produced significantly better results than did the 
10-pound application. 

Sugar beets having heart* rot contained less sucrose than did normal 
beets and on one field the sugar beets having heart rot had a lower 
percentage purity than did normal beets. 

Relation of Boron to Heart Rot in the Sugar Beet — Cox, T. R. — 
Jour. Amer. Soc. Agron. 32:354-370. 1940. [Journal Article No. 424 
(n. s.) from the Michigan Agricultural Experiment Station.] — Sugar 
beet seedlings were grown in quartz sand cultures, with and without 
borax. Seedlings grown in jars without borax developed characteristic 
deficiency .symptoms as follows: blackening of tips of heart leaves, 
followed by death of growing portion of crown; shortened, twisted 
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petioles associated with crinkled condition of leaves ; pimpled condition 
of petioles in early stages, followed by breakdown in form of cross and 
linear checking; abnormally dark green and thickened leaves, accom- 
panied by more rapid wilting; yellowing and eventual death of outer 
leaves ; stunted second growth leaves following death of first leaves ; 
breakdown of beet root heart; darkened areas under the surface of 
the root and development of surface cankers ; restricted fibrous root 
system. Symptoms appeared about two months after seedlings were 
transplanted and yields were increased as much as 80 per cent by borax 
applications. Seedlings showing advanced stages of heart rot definitely 
recovered upon the application of 4.9 mg. of borax per 5000 gm. sand. 
Halves of field-grown mother beets planted in quartz sand cultures 
without borax produced stunted leaves with marked symptoms of boron 
starvation, whereas the corresponding halves which received like treat- 
ment but with borax added at the rate of 2 mg. per 5000 gm. sand, 
produced a more abundant leaf growth free of deficiency symptoms. 
Soil tests for available boron showed that a crop of sugar beets pro- 
duced in pot cultures removes an appreciable quantity of boron from 
the soil. By determining the quantity of B^Og in leachates from pot 
cultures it was found that it was relatively easy to remove added borax 
from soils by leaching with distilled water even a year after the borax 
was applied. 

Rumen Digestion in the Bovine, with Some Observations on the 
Digestibility of Alfalfa Hay — Hale, K. B., Duncan, C. W., and Huffman, 
C. F. — ^Jour. Dairy Sci. 23 (10) : 953-967. 1940. [Journal Article No. 430 
(n. s.) from the Michigan Agricultural Experiment Station.] — Methods 
of studying rumen digestion in the bovine were investigated and the use 
of lignin ratios is proposed as a method of quantitatively determining 
digestion in the rumen. Iron ratios were not reliable for this purpose, 
ddie lignin index is relatively accurate and it was found by its use that 
90 per cent of the digestible dry matter, all of the digestible N. F. E., 
t)ther carbohydrates and new N. F. E., 85 per cent of the digestible 
cellulose, almost two-thirds of the digestible crude fiber, and 59 per 
cent of the digestible protein of alfalfa hay were removed from the 
ingesta by rumen digestion. Lignin was not appreciably digested in 
the rumen but was digested to some extent in the remainder of the 
digestive tract. Ether-extractive substances accumulated after the 
ingesta passed from the rumen. True fat was not digested to any 
extent in the rtimen and at the 30-lb. level of feeding there was an 
increase in true fat. This suggests the synthesis of fat by rumen micro- 
organisms. 

Rumen pH averaged 6.82 and the maximum acidity was reached six 
hours after feeding. Rumen temperature approximated 39"" C. The 
character and amount of rumen fill were not affected by the amount 
of hay consumed. The rumen was capable of digesting highly variable 
quantities of roughage with equal efficiency. All ^nutrients were less 
digestible (total digestion) at a sub-maintenance level of nutrition, 
but otherwise the plane of nutrition did not have any marked effect on 
the digestibility of the hay. 

The separation of the carbohydrate fraction into lignin, cellulose 
and other carbohydrates is a better index to the biological value of 
alfalfa hay than the present division into crude fiber and N. F. E. An 
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enzymatic determination of crude fiber gave a much sharper distinction 
between the two carbohydrate fractions than the common method. 
A true fat determination was of greater biological significance than the 
ether extract determination. 

Isolation of Carotene from Green Plant Tissue— Petering, H. G., 
Morgal, P. W. and Miller, E. J. — Ind. and Eng. Cheni. 32: 1407-1412. 
1^40. [Journal Article No. 431 (n. s.) from the Michigan Agricultural 
Experiment Station.] — A new method, much less difficult than methods 
heretofore available, for extracting carotene from plant tissue is briefly 
described as follows : Dehydrated alfalfa leaf meal is extracted with 
acetone. The extract is refluxed with solid barium hydroxide octa- 
hydrate. This causes chlorophyll and saponifiable lipoids to be re- 
moved as a green sludge. The solution is concentrated until a waxy 
residue containing the carotene separates, leaving flavones and other 
water-soluble constituents in solution. The waxy residue is extracted 
with cold acetone; most of the carotene and xanthophyll and some of 
the lipoidal matter go into solution. The extract is concentrated to 
an oil, taken up into petroleum solvent, and purified of contaminating 
xanthophyll and lipoidal matter by available method. The simplicity 
of the method is due to the procedure devised tor removing chlorophyll 
and saponifiable lipoids. The efficiency of the barium hydroxide octa- 
hydrate treatment is dependent on the particle size of the solid and on 
the ratio of acetone to water in the solution of plant pigments. Pro- 
teins, carbohydrates, cellulose, and other plant materials not extract- 
able are not destroyed in this procedure. 

Twelve New Narth American Species of Oscinella (Dipterai Chlo- 
ropidae) — Sabrosky, C. W. — Canadian Entomologist. 72 (11) : 214-230, 
1 plate. 1940. [Journal Article No. 444 (n. s.) from the Michigan Agri- 
cultural Experiment Station.] — The genus Oscinella includes a number 
of species of small flies whose larvae attack various grains and grasses. 
One such species sometimes causes losses of 10 per cent or more to the 
wheat crop in some parts of Europe. The present contribution to the 
classification of the American species recognizes 12 kinds new to science. 

Two Hundred Tell What They Prefer in Pickle Sweetoess — Switzer, 
R. G. and Fabian, F. W. — Food Industries. 12 (11) : 38-40. 1940. [ Jour- 
nal Article No. 445 (n. s.) from the Michigan Agricultural Experiment 
Station.] — To determine the relative merits of two commonly used 
sweetening agents for pickles, four series of jars were prepared. In 
the first two the sugar was kept virtually constant at 37® Brix to 
20.3® Baunie and the acidity kept at two levels, 2.0 and 2.28 per cent 
acid, calculated as acetic. In the second experiments the sugar was 
kept constant at approximately 18.2® Baume and the acidity varied as 
in the first series. Three combinations of sugar were used in all 
experiments as follows: 100 per cent sucrose, a combination of 75 
per cent sucrose an,d 25 per cent dextrose, and a combination of 50 
per cent sucro^ and 50 per cent dextrose. Several hundred jars in 
each series were available for testing. 

Jars of all the various combinations were then sent to 40 different 
pickle companies and food laboratories to obtain a representative cross 
section of opinion from all parts of the country. Approximately 200 
people compared the flavor and general palatability of the different 
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series of pickles. The samples were marked in code so as to preclude 
the possibility of identification of the various combinations. The 
tasters were asked to record their preference in each series as first, 
second and third choice. The results of the tasters’ preference for the 
various combinations may be summarized as follows: 

The ideal combination of sucrose and dextrose in a 20® Baume, 
sirup at 20 grains acidity is 75 per cent sucrose and 25 per cent dextrose. 

Increasing the acidity 2.8 grains in a 20® Baume sirup decreased the 
number of first choices in the sucrose-dextrose combination as compared 
with sucrose alone. 

Reducing the sugar concentration from 20® to 18® Baume at 20 
grains acidity decreased the number of first choices, but not so much 
as increasing the acidity 2.8 grains at 18® Baume. 

Increasing the acidity 2.8 grains in both the 18® and 20® Baume 
sirups reduced the number of first choices in both the sucrose-dextrose 
combinations as compared to sucrose alone. 

The tasters were more sensitive to slight increases in acidity than 
they w^ere to slight reductions in sweetness. 

There is a very definite ratio between the grains acid and the degrees 
Baume in pickles. Within practical limits, for every grain increase 
or decrease of acetic acid there should be a corresponding increase or 
decrease of one degree Baume. 

Control of Cedar Rust with Sodium Dinitrocresylate — Strong, F. C. 
and Cation, I). — Phytopathology 30 (11): 983. 1940. [Journal Article 

No. 447 (n. s.) from the Michigan Agricultural Experiment Station.] — 
A 1-per cent solution of Elgetol (sodium dinitrocresylate) was sprayed 
on red cedar trees bearing galls of the cedar-apple and cedar-hawthorn 
rust fungi. One application was made when the galls were showing 
activity in May 1940. Telial column (horn) extension and spore germi- 
nation were completely inhibited. No injury to the foliage of red cedar 
was observed. Slight injury to foliage of some quince rust infected 
dwarf juniper branches occurred. 

The success of these preliminary tests gives promise of the develop- 
ment of a simplified spray control of these two rusts so troublesome 
on ornamental plantings. One spray application on the coniferous host 
at the proper time appears to prevent the infection of the pomaceous 
host, eliminating the necessity of spraying the latter. 

Identification of Salmonella pullorumColomes with Immune Serum 
by means of a Microscopic Plate Test — Stafseth, H. J. and C orbett, 
A. C. — Am. Jour. Vet. Res. 1 (1) : 76-77. 1940. [Journal Article No. 456 
(n. s.) from the Michigan Agricultural Experiment Station.] — The 
method of isolating and identifying the ptillorum disease organism 
usually employed is as follows: Cultures from tissues thought to 
harbor the germ are made on plain agar or brilliant green agar plates, 
which are incubated at 37® C. overnight. If colonies resembling those 
characteristic of pullorum are found, transfers are made to agar 
slants which are incubated overnight. When sufficient growth has 
been obtained, several different fermentation media are inoculated and 
incubated as before, overnight or until typical fermentation reactions 
are obtained. U^sually a minimum of 72 hours is required. 

A method of diagnosis is explained which requires that a sufficient 
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amount of growth be obtained for a turbid suspension of the organisms 
in a large drop of a very potent agglutinating serum. When this mix- 
ture is made, clumping (agglutination) will take place instantly if the 
organism is 5'. pullorum or Salmonella gallinarium, the cause of fowl 
typhoid. These two organisms are so closely related that the diseases 
caused by them may well be considered as one problem. The time 
required for this procedure is 15 to 48 hours. 

Vibrionic Abortion in Michigan Sheep— Ryff, J. F. — Jour. Am. Vet. 
Med. Assoc. 97 (764) : 452-453. 1940. [Journal Article No. 466 (n. s.) 
from the Michigan Agricultural Experiment Station.] — ^Vibrionic abor- 
tion in sheep, previously reported in New York, Illinois and Montana, 
was identified in three flocks of Michigan sheep for the first time. In 
one flock of 79 sheep, 37 lambs from 25 ewes were lost through this 
cause, although no fatalities were encountered in the ewes. Vibrio fetus 
was recovered from four lambs examined. Thirty-seven of the 79 
sheep had a positive agglutination reaction in 1 :25 dilution ; 10 were 
positive in 1 :100 dilution. Six of the latter samples were from sheep 
that had aborted. Nine normal sheep from an uninfected flock did not 
react in 1 :25 dilution. Because no new sheep had been introduced and 
the cattle on this farm showed no significant reaction to the aggluti- 
nation test, a neighboring flock of sheep troubled by abortion may have 
served as the source of infection. 

Simple Turkey Curing and Smoking Method Developed — Schaible, 
P. J., Davidson, J. A. and Sykes, J. F. — The National Provisioner. 103 
(11) : 17-18. 1940. [Journal Article No. 469 (n. s.) from the Michigan 
Agricultural Experiment Station.] — ^Using the facilities of a commercial 
packing plant, a practical method of curing and smoking turkey was 
developed. 

Equipment and materials in common use for pork curing and smok- 
ing were found adaptable to processing turkeys but the procedure was 
very different. Smoked turkey was preserved indefinitely by hard 
freezing. 
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NATURE OF PUBLICATIONS 

Four series of publications are issued by the Michigan Agricultural Experiment 
Station — Circular, Special, Technical, Quarterly — and the Extension Division issues 
an Extension series, and also a series designed especially for Boys’ and Girls’ 4-H 
Club members. The Extension (E) bulletins and the Circular (C) bulletins are 
popularly written articles of information on the subjects indicated. Their subject 
matter is based on the results of investigations at the Experiment Station and on 
other sources of information. The Speciid (S) bulletins report on specific investiga- 
tions conducted by the Michigan Station. They are written in popular style so as 
to be of use to farmers and others interested in the subjects in question. The 
Tedmical (T) bulletins likewise report on specific investigations of the Michigan 
Station but deal with subjects that from their very nature must be described in 
more or less technical language. They are printed in small editions and arc in- 
tended especially for libraries, investigators, teachers, extension men. county agri- 
cultural agents and other specialists who may have use for them. The Quarterly 
bulletins contain timely articles of information for farmers, based largely on the 
work of the Agricultural Experiment Station. 

A mailing list is maintained to whom the Quarterly bulletins are regularly sent. 
They are free to residents of Michigan. A charge of 25# per year is made to those 
outside the state. Remittance may be made in .stamps or coin. Bulletins of the other 
series are sent only upon specific request, except to a small list consisting of 
libraries, experiment stations, extension workers, county agricultural agents, and 
newspapers. 

Individual copies of publications, with the exception of those listed with a stated 
charge, are sent free upon request so long as the supply lasts. Failure to send a 
bulletin requested means that the publication has gone out of print since this list 

was issued. Because of the cost and the size of the editions printed, however, re- 
quests should he limited to those bulletins actually needed. 


To conserve the supply and thereby equalize distribution, it has been found 
necessary to re.strict the number of publications sent free. With certain ex- 
ceptions, not more than one copy each of ten different publications is the 
number allowed at one time. When more than 10 different bulletins, or more 
than one copy of a bulletin, are desired a charge is made for each additional 
bulletin or copy. This charge is made according to the cost of publication 
and may be found at the end of the title of each bulletin listed. If remittance 
is necessary, it may be made in coin, stamps or check. 


MICHIGAN college and school libraries — Bulletins arc not printed in editions 
large enough to be supplied to schools for text book purposes, but libraries of 
colleges and public schools in Michigan will be supplied with copies not to^ exceed 
six of each requested bulletin (in iJl except the Club and Technical series) for 
clast reference. 

Please do not return our list. Request by letter or postal card giving series 
and number, for example: 

E215 S206 

C164 E208 S303 

Address application for bulletins to Agricultural Experiment Station, East Lansing, 
Michigan. Write your name and address plainly at end of list of bulletins requested. 

(Envelopes may be destroyed.) 
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No Postage Required 

BULLETINS FOR GENERAL DISTRIBUTION 

♦Bulletins listed with a star (♦) preceding the number are recent publications. 


S'Mv/e Copies Free 

AGRICULTURAL ECONOMICS AND FARM 
MANAGEMENT 

(Includinf Marketina) 

C169 Marketing Michigan Vegetable Crops (5^) 
S171 Farmers* Cooperative Buying and Sell- 
ing Organizations in Michigan (15^) 
S185 Roadside Marketing in Michigan (S^) 
Sl^ The Marketing of Michigan Milk (S4) 
S206 Types of Farming in Michigan (IS^t) 

S 209 Consumer Demand for Apples (10^) 

S215 Successful Farm Practices in the Upper 
Peninsula (10^) 

S217 Marketing Michigan Beans (15#) 

S 227 Motor Truck Marketing of Michigan 

Fruits and Vegetables (5#) 

S232 The Michigan Pear Industry, Its Status 
and Trends (5#) 

S 235 Motor Truck Marketing of Michigan 

Livestock (5#) 

S237 Trends in Cherry Production (5#) 

S 241 A Farm Management Study of Crop 
Production Practices (10#) 

S242 Grape Production Costs and Returns in 
Southwestern Michigan (3#) 

5254 Organization of Farms in Southeastern 

Michigan (10#) 

5255 Sheep Investigations and Management 

Practices in the Upper Peninsula (3#) 

S 258 Production and Price Trends in the 
Pitted Red Cherry Industry (5#) 

5263 The Production -Consumption Balance of 

Agricultural Products in Michigan; 
Part I Fruits and Vegetables (10#) 

5264 Farm Tax Delinquency in Michigan from 

1928-1932 (10#) 

S267 An Economic Study of the Potato Enter- 
prise in Michigan (5#) 

S 268 Public Produce Markets of Michigan (15#) 

5269 The Production -Consumption Balance of 

Agricultural Products in Michigan : 
Part II Livestock and Animal Products 
(5#) 

5270 The Economics of Bean Production in 

Michigan (5#) 

S27& The Production -Consumption Balance of 
Agricultural Products in Michigan: 
Part III Field Crops (5#) 

S284 Economic Aspects of Lamb Feeding in 
Michigan (3#) 

S 286 Cost of Apple Production in Berrien 
County, Mwhigan, in 1936 (5#) 

S288 Marketing Potatoes in Michigan (10#) 
S291 A Decade oi Michigan Cooperative Ele- 
vators (15#) 

S297 Profitable Dairy Management (10#) 

S 300 The Kalamazoo Milk Market (5#) 

S301 Michigan Tax Trends (15#) 

*S30S Sugar Beet Coats and Returns (S#) 

AGRICULTURAL ENGINEERING 

(Btiildiiig, Fam Equtpnant) 

C62 The Simplex Lime Spreader (2#) 

C126 Essentials of a Mulch Paper Laying 
Machine (2#) ^ 


C167 Controlling Rats and House Mice (5#) 
C172 Floor Finishes (3#) 

S 198 Combine Harvester Threshers in Michigan 
(3#) 

K20 Hotbeds and Coldframcs (3#) 

E69 A Simple Electric Water System (3#) 
E87 Silo Filling with Five Horse Power Elec- 
tric Motor (3#) 

£88 Grinding Gram with Electric Power (3#) 
ElOO Arrangement of Bam Floor Plans— -(Jen- 
eral Purpose Barn-Stock Face In (3#) 
ElOl Standard Dimensions Used In Laying 
Out Bam Plans (3#) 

E102 Arrangement of Bam Floor Plans— Dairy 
Barn Plan— Stock Face Out (3#) 

E103 Portable Hog Cots (3#) 

El 18 Michigan Septic Tank and Tile Sewage 
Disposal System (3#) 

E129 Grinding and Elevating Grain with One- 
Half Horse Power Motor (3#) 

E130 Small Sash House for Growing Vege- 
table Plants (3#) 

E134 Common Binder Head and Knotter Head 
Troubles (3#) 

E141 Temporary Silos for Michigan (3#) 

E142 Household Closets and Storage Spaces 

( 5 #) 

E143 Care of the Sewing Machine (3#) 

E153 Care and Repair of the Mowing Machine 
(3#) 

E171 The Hydraulic Ram (3#) 

E185 Convenient Kitchens (6#) 

E188 The Trench Silo (3#) 

E206 The Farm Milk House (3#) 

ALFALFA (See Crops) 

ANIMAL HUSBANDRY 

(Feeding, Breeding, Diseases, Care of Livestock) 

C65 Alfalfa for Horses (2#) 

C95 Fccdbg Minerals to Dairy Cattle (3#) 
C129 Results for a Long Time Mineral Feed- 
ing Experiment with Dairy Cattle (2#) 
C147 Fitting and Showing Dairy Cattle (5#) 
S200 Hogging Off Com (3#) 

S233 Experimental Studies in Feeding Fatten- 
ing Lambs (3#) 

S253 Liberal vs. Limited Rations for Draft 
Colts in Michigan (3#) 

S255 Sheep Investigations and Management 
Practices in the Upper Peninsula (3#) 
S293 Methods of Preparing the Com Crop for 
Yearling Steers (3#) 

S303 Self-feeding vs. Hand-feeding Fattening 
Lambs and Rations for Self-feeding 
Lambs (5#) 

E94 Better Bulls Increase Dairy Profits (3#) 
£103 Portable Hog Cots (3#) 

£105 Raising Dairy Calves (3#) 

E128 The Mare and Foal (3#) 

E151 The Home Meat Supply (Butchering and 
Canning) (7#) 

£167 Stallion Management (5#) 

E197 Guides for Horse Buyers (One copy free 
to Michigan residents; 10 cents per 
copy to non-residents.) 

E207 Artificial Insemination (3#) 



VOL. 23 — FEBRUARY, 1941 — NO. 3 


197 


Single Cepiu 
ANIMAL PATHOLOGY 
Elio Bang's Disease (3^) 

£165 Mastitis (3^) 

£174 Controlling Horse Parasites (3^) 

£201 Sleeping Sickness (of horses) (3<) 

BACTERIOLOGY 

('98 How to Make, Clarify, and Preserve 
('irler (5<‘) 

*C174 A Small Practical Vinegar Generator 
( 3 ^) 

£149 Honey Vinegar (3^) 

Kl73 Safe Drinking Water (3v*) 

BEANS (See Crops) 

BUTCHERING (See Animal Husbandry) 
CONSERVATION 

£203 Conserving Soil by Better T-and-iise 
Practices (3^) 

'^EZIS Producing Wildlife by Good Farm Land 
Use (4^) 

* E219 Resources— Pioneers — Conservation — 
Citizens (S^) 

('Ui‘ Soil Kidsion in Michigan Ori,hai<ls (5<*) 
(/'(>} Soil Con^etvation^ sef Soils) 

CROPS 

CHS Field Peas for the Upper Peninsula of 
Michigan (2<f) 

CHS Culture and Use of Popcorn (3^) 

Cl 54 Alfalfa in Michigan (15^) 

C159 A Mixture of Alfalfa and Smooth Bromc 
Grass for Pasture (3^) 

(J161 Soy Bean Production in Michigan (3^) 
C163 Annual Cover Crops for Michigan 
Orchards (2^) 

C16S Production of Root Crops for Forage in 
Michigan (3^) 

('173 Silage from Hay Crops (2^) 

^C175 Sugar Beets in Michigan (lOy) 

S 106 Sugar Beet Growing in Michigan (.V) 
.S109 Crop Varieties for Michigan (3#) 

S 130 The Clovers and Clover Seed Production 
m Michigan (3^) 

S 150 Emergency Hay and Pasture Crops (2ff) 
S 151 Buckwheat in Michigan (2<) 

S 156 Investigations with Strains of Beans (2^) 
S 197 Oat Tests at the Michigan Experiment 
Station (2^) 

S 213 Oat Varieties and Diseases in Upper 
Peninsula (3^) 

S223 Bald Rock Wheat (3^) 

S245 Tests Show Better Ways to Grow Mich- 
igan Potatoes (3^) 

S256 Crop Mixture Trials in Michigan (2^) 
S271 The Katahdin Potato in Michigan (3<^) 
S276 Field Stacking for Michigan Beans (3^) 
S292 Alfalfa Management (3^) 

5295 The Michelite Bean (3<) 

5296 Fertilizers for White Pea Beans (5^) 
S299 Soil Management for Potatoes (5#) 

£23 More Alfalfa for Michigati (3^) 

E44 Coming Through with Rye (3#) 


£49 Better Potatoes for Michigan (3#) 

£67 Producing Sugar Beets (34) 

£73 Barley, Cull Beans and Potatoes as 
Feed for Dairy Cattle (34) 

£116 Producing Beans in Michigan (34) 

£123 Muck Soil Management for Onion Pro- 
duction (34) 

£139 Replacement Crops for Michigan's Con- 
tracted Acres (34) 

£177 Oat Culture in Michigan (34) 

£181 Potato Protection for Small Acreages 
(34) 

£187 Winter Wheat Culture in Michigan (34) 
£195 Hybrid Com and Its Place in Michigan 
(34) 

£202 Sweet Qover (34) 

£214 Harvesting Better Barley (34) 

*E220 Reed Canary Grass (S4) 

(For Control of Diseases of Crops, 
see Plant Diseases) 

DAIRY 

C9S Feeding Minerals to Dairy Cattle (34) 
C97 (Cottage (^eese (34) 

C129 Results of a Long Time Mineral Feeding 
Experiment with Dairy Cattle (24) 

C147 Fitting and Showing Dairy Cattle ($4) 
C151 Methods and Problems of Farm Butter 
Making (34) 

S201 The Influence of Sugar and Butterfat on 
Quality of Ice Cream (34) 

S262 The Use of Cleaners in the Dairy Plant 
(34) 

S272 The Disposal of Wastes from Milk Prod- 
ucts Plants (34) 

S297 Profitable Dairy Management (104) 

S300 The Kalamazoo Milk Market (54) 

£2 The Babcock Test (34) 

£73 Barley, Cull Beans, and Potatoes as 
Feeds for Dairy Cattle (34) 

£94 Better Bulls Increase Dairy Profits (34) 
£95 Why Cream Tests Vary (34) 

£96 Why MUk Tests Vary (34) 

£105 Raising Dairy Calves (34) 

£110 Bang's Disease (34) 

£140 Milk— The Ideal Food (34) 

£165 Mastitis (34) 

£206 The Farm Milk House (34) 

ENTOMOLOGY (Inswta and Their Contml) 

ClOl Cockroaches, f5;lv3rfish and Book-lice (24) 
C104 Clothes-Moths and Carpet Beetles (34) 
C107 The Mexican Bean Beetle (24) 

C132 June Beetles or White Grubs in Michi- 
gan (24) 

C133 Soft Scales Injurious to Deciduous Orna- 
mentals (34) 

C134 Wood Boring Insects which Attack 
Furniture and Buildings (24) 

C141 Some Chewing Insects Infesting Michi- 
gan Evergreens (104) 

C144 Flies and Mosquitoes Commonly Found 
About Michigan Homes (54) 

S83 Key to Orthoptera of Michigan (54) 

S204 Investigations of Com Borer Control at 
Monroe, Michigan (54) 

S 214 Insects Affecting Ornamentals Under 
Glass (154) 

S221 Controlling the Codling Moth in South- 
western Michigan (54) 
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Single Copies Free 

S 230 Success and Failure of Spraying for 
Scab and Codling Moth (5^) 

S 238 Some Wood Borers Attacking the Trunks 
and Limbs of Deciduous Trees and 
Shrubs (10^) 

S239 The Principal Grape Insects in Michigan 

( 3 ^) 

5243 Important Leaf Feeding and Gall Mak- 

ing Insects Infesting Michigan’s De- 
ciduous Trees and Shrubs (10^) 

5244 Insect Pests of Stone Fruits in Michigan 

( 5 ^) 

S266 Dahlias: Their History, Classification, 
Culture, Insects and Diseases (15^) 
S277 Insecticide Experiments on Codling Moth 
in Michigan, 1929-1935 (3#) 

ES9 Corn Borer Control by Good Farming 

(3<f) 

E74 The Fruit Bark Beetle (3^) 

E75 The Oriental Peach Worm (3^) 

E78 The Fruit Tree Leaf Roller (3^) 

E117 Control Methods for Insects of the 
Kitchen Garden (3^) 

E12S Insects Infesting Golf Courses and Lawns 

(3^) 

El 54 Spraying Calendar (4^) 

£161 Sucking Insects Infesting Apples and 
Pears in Michigan (3<l) 

E164 Dcrris and Pyrcthrum for Insect Control 

(3^) 

E166 Ant Control in Houses and on Lawns 
(3<f) 

E17S Control of Sucking Insects on Conifers 

( 6 ^) 

E179 Bean, Cabbage, and Onion Maggots (3^) 
£180 Controlling Chewing Insects on Garden 
Crops (3^) 

E181 Potato Protection for Small Acreages 

( 3 ^) 

E192 Insects Attacking Stored Foods and 
Cereal Products (3<) 

E193 Michigan Termites (3if) 

E194 Controlling Shield Scales of Deciduous 
Trees (3<) 

E198 Controlling Plant Lice on Field and 
Garden Crops (3^) 

E209 Fleas (3(#) 

E210 Human I.ice (2<*) 

K211 Bedbugs (2^) 

E212 Household Fumigation (3^) 

K217 Fumigating Stored Giains f3^) 

FARM MANAGEMENT 

(See Agricultural Economics) 

FERTILIZERS (3m Saila) 

FLORICULTURE 

(See Landscaping and Plantings) 

FOODS (See Home Economics) 

FORESTRY 

S 190 Oak Forests of Northern Michigan (5^) 
S196 The Farm Woodlot in Michigan (5^) 

E147 Forest Planting on Michigan Farms (3^) 

(Also see 4-H Club Bulletins) 

:mUlTS (Sea Hortkultura) 


HOME ECONOMICS 

C97 Cottage Cheese (3^) 

C151 Methods and Problems of Farm Butter 
Making (3^) 

C164 Fruits for Year Around Use (10^) 

C167 Controlling Rats and House Mice (5^) 
C172 Floor Finishes (3(f) 

E120 Making Rugs (3^) 

E132 Home Canning (3^) 

E136 Living With Pictures (3^) 

E140 Milk-The Ideal Food (3^) 

£142 Household Closets and Storage Spaces 

(5^) 

£143 Care of the Sewing Machine (3^) 

£145 Homemade Pickles and Relishes (3<) 

£151 The Home Meat Supply (7^) 

E163 Fruit Jellies, Preserves, Jams, Marma- 
lades, Conserves, and Butters (3^) 

£168 Reseating Chairs (50 
£169 Color in Home Decoration (One Copy 
free to Michigan residents; 10 cents 
per copy to non-residents ) 

E170 Color for Clothes (30 
£182 Attractive Kitchens (4^) 

£184 Modern Laundry (5^) 

£185 Convenient Kitchens (60 
£204 Canning Meats (3^) 

K208 Preservatjon of Fruits and Vegetables in 
Refrigerated Food Lockers (3(*) 

*E213 Honey Flavor Harmonies (5^) 

"EZIS The Growihg Child (3<f) 

*E2]6 Homemade Toys and Equipment for 
Children (5d) 

"EZTS Preservation of Meats and Poultry in 
Frozen»Food Lockers (3^) 

(For Control of Household Insects, 
see Entomology) 


HORTICULTURE 

(Apples, Berries, Grapes, Melons, Vegetables, 
Bees) 

C98 How to Make, Clarify and Preserve 
Cider iSt) 

C130 Cultural Method of the Bearing Vine- 
yard (30 

C143 Construction and Management of Air- 
cooled and Cold Storages with Special 
Reference to Apples (5<) 

C1S5 Selection of Orchard Sites in Southern 
Michigan (5(f) 

C160 Protecting Cherries from Birds (3#) 

C162 Control of Soil Erosion in Michigan 
Orchards (5<) 

C163 Annual Cover Crops for Michigan Or- 
chards (2^) 

C166 Water Conditioning for Greenhouses (2^) 

5141 Profitable Pruning of the Concord Grape 

(3« 

5142 Grafting in the Apple Orchard (5^) 

S164 Diagnosing Orchard Ills (10#) 

S 182 Strawberry Growing in Michigan (5#) 

5 184 Size of Peaches and Size of Crop (5#) 

5185 Roadside Marketing in Michigan (5#) 

5194 The Use of Peat in the Greenhouse (5#) 

5195 Maintaining the Productivity of Cherry 

Trees (5?) 

S209 Consumers' Demand for Apples (10#) 

S218 Spray Injury Studies No. 1 (10#) 
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Singt^ C9pi9s Fr0§ 

5219 Spray Injury Studiei No. 2 (5#) 

5220 Ctepansoni of Methods of MaUng Spray 

Applications (5#) 

S232 The Michigan Pear Industry, Its Status 
and Trends (5^) 

S237 Trends in Cherry Production (S#) 

S242 Grape Production Costs and Returns in 
S^thwestem Michigan (3d) 

S252 The Cultivation of the Highbush Blue- 
berry (lOd) 

5257 Utilizatbn of Land Types for Fruit 

Production, Berrien County, Michigan 
(ISd) 

5258 Production and Price Trends in the 

Pitted Red Cherry Industry (5d) 

S275 Factors Influencing the Yields of Mont- 
morency Cherry Orchards in Michigan 
(3d) 

S281 Graduated Space Method of Thinning 
Apples (5d) 

S285 Reaction of Greenhouse Plants to Gas 
in the Atmosphere and Soil (5d) 

£38 Fertilizing the Mature Apple Orchard 
(3d) 

£77 The Tar-Paper Packing Chise for Winter- 
ing Bees (3d) 

£148 Pruning Young Fruit Trees (3d) 

£154 Spraying Calendar (4d) 

£157 Muskmelon Reminders (3d) 

£196 Protecting Fruit Trees Against Mice and 
Rabbits (3d) 

£205 Orchard Fertilisation (3d) 

R262 Suggestions on Planting Orchards (3d) 

(Vegetaliles) 

C139 Tomato Diseases in Michigan (5d) 

C140 Home Production of the Family’s Food 
Supply (5d) 

C165 Olery Production in Michigan (Sd) 

C169 Marketing Michigan Vegetable Crops 
(Sd) 

S249 Cabbage Varieties (lOd) 

S 259 The Influence of the Length of the Inter- 
val Between Pickings on the Yield 
and Grade of Pickling Cucumbers (3d) 
S260 Yellow Dwarf Disease of PoUtoes (3d) 
S267 An Economic Study of the Potato Enter- 
prise in Michigan (5d) 

S271 The Katahdin Potato in Michigan (3d) 
S273 The Production of Cucumbers for Pick- 
ling Purposes (5d) 

S288 Marketing Potatoes in Michigan (lOd) 
S2i0 Tomato Varieties (lOd) 

£4 The Home Vegetable Garden ($d) 

£20 Hotbeds and (bldframes (3d) 

£83 Growing Peas for the Canning Factory 
(3d) 

£130 Small Sash House for Growing Vege- 
table Plants (3d) 

£156 Tomato Growing in Michigan (3d) 

£158 Timely Tomato Topics (3d) 


LANDSCAPING AND PLANTING 
(FWwara, Tresa and Omamswtals) 

C156 Management of Bent Grass Lawns (3#) 
S2» Garden Roses ($d) 

S 228 The Rock Garden (15d) 


SS228 Stt^lement— Lists of Rock Garden Plants 

S 266 Dahlias, Their Histo^, C^lassifieatioa, 
Culture, Insects and Diseases (15#) 

£125 Insects Infesting (joH Courses and Lawns 
(3d) 

£146 Hardy Perennials (lOd) 

£152 Hardy Shrubs for Landscape Planting in 
Michigan (7#) 

£166 Ant (Control in Houses and on Lawns 
(3d) 

£175 Control of Sucking Insects on Conifers 
(6d) 

£178 Evergreens (lOd) 

£199 Landscaping the Home Grounds (5d) 

(For oddiHona/ refirenegs on Intoets A footing 
Omamontalo, too Entomology) 

PLANT DISEASES 
C93 Sting on Apples (2d) 

C135 CHiestnut Blight in Michigan (3#) 

C139 Tomato Diseases in Michigan (5d) 

C142 Common Diseases of Oreals hi Michigan 
(lOd) 

C171 Alfalfa Bacterial Wilt in Michigan (2#) 
S164 Diagnosing Orchard His (lOd) 

S213 Oat Varieties and Diseases in Upper 
Peninsula (3d) 

5260 Yellow Dwarf Disease of Potatoes (3#) 

S 266 Dahlias, Their History, Qassifieatlon, 
Culture, Insects and Diseases (15#) 

£176 Oat Smut Omtrol (3#) 

£186 Prevent Wheat Stinking Smut (3#) 

£190 Dust Treatment for Seed Com Diseases 
(3d) 

£191 Dust Treatment for Barley Diseases (3#) 

POULTRY 

£51 Feeding for Egg Production (3d) 

£137 Michigan Turkeys (3d) 

SOCIOLOGY 

S207 Public Health and Educational Services 
in Michigan (5#) 

S206 Service Institutions and Organizations in 
Town -(Country Communities (5d) 

S226 Activities of Churches in Town -Country 
Communities (5d) 

S229 Rural School Organization in Michigan 
(5d) 

S236 Population Trends in Michigan (5d) 

5261 Changes in the Retail and Service Facil- 

ities of Rural Trade Centers in Mich- 
. igan, 1900 to 1930 (5d) 

S274 Changes in Standards of (bnsumption 
During a Depression (5d) 

S283 Some Characteristics of Rural Families 
in Three Michigan Communities (3d) 
S287 The Standard of Living of Farm Fam- 
ilies in Selected Michb^n Onnmunittes 
(Sd) 

S289 High School (immunities (5d) 

S298 The Interests of Rural People as Por- 
trayed in Weekly Newspapers (5d) 

S302 The Lansing Region and its Tributary 
Town -Country (brnmunities (lOd) 


SOILS (FsrllUasrs, Lawns, Ersekn) 

C62 The Simplex Lime Spreader (2#) 

C156 The Management of Bent Grass Latma 

( 3 #) 
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C157 Synthetic Manure Production in Michi- 
gan (M) 

Cld2 Control of Soil Erosion in Michigan 
Orchards (S^) 

C166 Water Conditioning for Greenhouses (2^) 
«C176 Soils of Michigan (3^) 

S133 Fertilizers— What They Are and Bow to 
Use Them (5#) 

S180 The Soils of Michigan: Grayling Sand 

( 3 ^) 

S192 Causes and Effects of Soil Heaving (24) 
S194 The Use of Peat in the Greenhouse (Sd) 
S205 Soil Fertilization for Sugar Beets (5#) 
S296 Fertilizers for White Pea Beans (54) 
S299 Soil Management for Potatoes (Sd) 

E33 Fertilizing the Mature Apple Orchard 

( 3 ^) 

E57 Lime for Michigan Soils (34) 

E71 Value and Care of Farm Manure (34) 
£123 Muck Soil Management for Onion Pro* 
duction (3^) 

*El5f Fertilizer Recommendations for lMl-42 
E203 Conserving Soil by Better Land Use 
Practices (3^) 

£205 Orchard Fertilization (3^) 

T132 Soil Testing (204 a copy except for single 
copies to Mich. Voc. A^. teachers and 
Co. Ag. agents and other States Exp. 
Sta. workers) 


TAXES 

S301 Michigan Tax Trends (15^) 

VEGETABLES (See Horticulture) 

VETERINARY SCIENCE 
(See Animal Pathology) 

WEEDS 

*S3M Some Important Michigan Weeds (254— 
One copy free to Michigan residents; 
25^ per copy to non-residents) 

MISCELLANEOUS 

C158 Commercial Mushroom Production (3#) 
C167 Controlling Rats and House Mice (54) 
C170 Keys to the Species of Ribes Occurring 
in the Great Lakes Region (3^) 

S247 Recreational Use of Northern Michigan 
Cut -over Lands (10#) 

S279 Identification of Sex of Beavers (24) 

E173 Safe Drinking Water (3#) 

R262 Suggestions on Planting Orchards (34) 


TECHNICAL BULLETINS 

(Of value primarily to those engaped »fi research 
—not for popular reading.) 

T34 A Study of the Factors which (jovern 
Mating in the Honey Bee (S#) 

T48 Lecania of Michigan (54) 

T81 Storage and Transportational Diseases of 
Vegetables Due to Sub-oxidation (S#) 
T82 Commercial Casein (3#) 

TM The Clarifier and the Filterer in Proc- 
essing Milk (5#) 

T85 Studies in the Etiology of Roup and 
Allied Diseases of Fowls (3#) 

T86 The Relation of Milk Solids Not Fat to 
Overrun and Quality of Ice Cream (3#) 


T87 

T88 

T90 

T92 

T93 

T94 

T95 

T96 

T97 

T98 

T99 

TlOO 

TlOl 

T102 

T103 

T104 

Ties 

T106 

T109 

TllO 

Till 

T112 

T113 

T114 

T115 

T117 

T119 

T120 

T121 

T122 

T123 

T124 

T125 

Tia6 

T127 


Paper Wrappers and Their Effect Upon 
Physical and Chemical Properties of 
Horticultural Products (5#) 

Investigations on Winter Wheats in 
Michigan (5#) 

The Breeding Strains of A-Tester Yellow 
Dent Com (54) 

A Study of the Cause of Honey Fermen- 
tation (5#) 

Observations on the Pathology of Bac- 
terium Abortus Infections (S4) 

A Study of Gelatins and Their Effect on 
Ice CTream (3#) 

Studies in Flax Retting (10#) 

A Local Farm Real Estate Price Index 

( 5 #) 

Studies on the Overwintering and Modes 
of Infection of the Fire Blight Organ- 
ism (5#) 

Further Studies on the Values of Non* 
Virulent Living Culture Vaccination of 
Cattle Aninst Brucella Abortus In- 
fection (5^ 

Defective Graft Unions in the Apple and 
Pear (15#) 

The Differentiation of the Species of the 
Genus Brucella (3#) 

A Test for Water-Soluble Phosphorus 
(54) 

Keeping Qualities of Butter (5#'l 

The Pathogenicity of the Species of the 
Genus Brucella for the Fowl (5#) 


The Physiolc^ical Effects of Ethylene 
Gas Upon Celery, Tomatoes, and Cer- 
tain Fruits (5#) 

The Result of a Five Year Mineral Feed- 
ing^^ Investigation with Dairy Cattle 


The Frifiting Habits and Pruning of the 
Campbell Early (xrape (5#) 


Pullorum Disease (3#) 


A Contribution to the Bacteriology and 
Pathology of the Bovine Udder (5#) 


Black Raspberry Studies (54) 

Residual Effects of Fruit Thinning with 
the Lombard Plum (5#) 


The Stone Cells of the Pear (10#) 


Fertilizers and Soils in Relation to Con- 
cord Grapes in Southwestern Michigan 
(54) 

The Diagnosis of Smies of Fusarium by 
Use Of Growth -Inhibiting Substances 
in the Culture Medium (15#) 

Experiments with the Tuber Index 
Method of Controlling Virus Disease 
of Potatoes (5#) 

Vegetative Propagation of the Black 
Walnut (5#) 


Trends in Purchasing Power and Cost of 
Production of Fruits (15#) 


Fermentation Studies with Soft Wheat 
Flours (5#) 


The Dissociation of Salmonella Pullorum 
and Related Species (5#) 

The Diagnosis of Brucella Infection in 
Animals and Man by Rapid Micro- 
scopic Agglutination (34) 

The Various Effects of Frost Protectors 
on Tomato Plants (5#) 

Further Observations and Experiments 
with Mosaic Diseases of Raspberries, 
Blackberries and Dewberries (54) 


Experiments in Cucumber Fermentation 
OO#) 


On the Control of Caecal Coccidfosis in 
(Sickens (3#) 
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T128 Anatomr of Pkaseolus Vulgaris L. Var. 
Black Valentine (54) 

T129 Studies on the Biological Decomposition 
of Peat (10#) 

T130 Field Studies of Bud Sports in Tree 
Fruits in Michigan (5#) 

T131 The United States Export and Import 
Trade in Dairy Products (5#) 

T132 Soil Testing (20# a copy except for 
single copies to Mich. voc. Ag. teach* 
ers and Co. Ag. agents and other 
States Exp. Sta. workers) 

T133 Insurance of Farm Families (5#) 

T134 Phosphorus Requirement of Dai^ Cattle 
When Alfalfa Furnishes the Principal 
Source of Protein (IS#) 

T13S The Relation of Certain Soil Character- 
istics to Forest Growth and Composi- 
tion in the Northern Hardwood Forest 
of Northern Michigan (10#) 

T136 Relation of Light Intensity to Fruit 
Setting in the Sour Cherry (5#) 

T138 Study of the Changes in Basal Metabo- 
lism Produced by Drinking Chicory and 
Chicory -Coffee Brews (5#) 

T139 Michigan Farm Prices and Costs 1910- 
1934 (IS#) 

T140 Experimental Work on Cucumber Fer- 
mentation (5#) 

T141 Relation of Light Potassium, and Cal- 
cium Deficiencies to Photosynthesis, 
Protein Synthesis, and Translocation 
(5#) 

T142 The Growth of Mycobacterium Para- 
tuherculosis in Tissue Culture (S#) 

T143 Studies of Nitrogen Fixation in Some 
Michigan Soils (5#) 

T144 Involution of the Uterin Mucosa in the 
Ewe (10#) 

T14S The Effect of Homogenization on Some 
of the Physical and Chemical Prop- 
erties of Milk (5#) 

T146 Experimental Work on Cucumber Fer- 
mentation (3#) 

T147 The Solubility of Applied Nutrients in 
Muck Soils and the Composition and 
Quality of Certain Muck Crops as 
Influenced by Soil Reaction Changes 
and Moisture Conditions (10#) 

T148 On the Control of Tapeworm Infestation 
in Chickens with Notes on the Path- 
ology of the Intestines of the Hosts 


T149 Studies in Brucella Infections (10#) 

T150 The Pathology of Rickets in Dairy 
Calves (S#) 

T151 The Pollination of the Highbush Blue- 
berry (S#) 

T152 A Study of Stewart’s Disease of Sweet 
(Tom Caused by Phyt&monas stewarti 
(5#) 


T153 The Vaccinal Immunization of Cattle for 
Bang’s Disease (5#) 

T154 The Toxicity of Combinations of Nico- 
tine Under Michigan Conditions, to the 
Tree and to the Codling Moth (5#) 

T155 The Fusarium Yellows Disease of Celery 
(15#) 

T156 Chemical Constitution and Biological 
Properties of the Endo-Antigen of the 
Brucella Group of Micro-organisms 
( 5 #) 

T157 Experimental Work on Cucumber Fer- 
mentation, Parts IX, X, XI, XTI (5#) 

T1S8 Factors Involved in Accuracy of Testing 
Milk Siamples (5#) 


T159 The Manganese (Content of Feedstuff s and 
Its Relation to Poultry Nutrition (5#) 
T160 Physiological Investigations of Red Rasp- 
Mrry Plants Inoculated with Red 
Raspberry Mosaic (5#) 

T161 Studies in the Nature of the Pomologi- 
cal Variety (3#) 

T162 The Relative Importance of Various 
Factors Influencing Profits in Straw- 
berry Production (15#) 

T163 Causes and Effects of Size Differences 
in Apple Trees in the Nursery (10#) 
T164 Effect of Heat on Milk With Especial 
Reference to the Cooked Flavor (5#) 
T165 Formulas for Finding Estimates for Two 
and Three Missing Plots in Random- 
ized Block L^outs (3#) 

T166 Studies of the Eastern Ruffed Grouse in 
Michigan (5#) 

T167 The Use of Fertilizers and Lime on Na- 
tive Pastures in Michigan (5#) 

T168 A Study of the Protein -Nucleates of the 
Species of the Cienus Brucella (3#) 
T169 ’’Thin Wood” PruniM Considered from 
the Standpoint of Photosynthate Pro- 
duction (3#) 

T1 70 The Relation of Nutrition to the De- 
velopment of Necrotic Enteritis in 
Swine (3#) 

T171 A Study of Three Methods of Research 
in Home Management (3#) 

T172 An Electrical Resistance Method for the 
Continuous Measurement of Soil Mois- 
ture Under Field Conditions. (5#) 

T173 A Study of Some Factors Affecting the 
Efficiency of Encarsia Formosa Gahan, 
an Aphelinid Parasite of the Green- 
House White Fly, Trialcurodes Vapor- 
arxorum (Westw.) (3#) 

*T174 The Development of Mold on Cold Stor- 
age Eggs and Methods of Control (S#) 

*T175 Landform Types (3#) 

*T176 The Detection. Distribution and Mobility 
of Certain Elements in the Tissues ol 
Plants Growing Under Different Con- 
ditions as Determined by the Spectro* 
graphic Method (5<^) 


MEMOIRS 

M2 Studies of Osteology and Myology of 
the Beaver — (25# a copy. No free 
copies.) 

M3 Studies on the Trematode Parasites of 
Ducks in Michigan with Special Ref- 
erence to the Mallard (IS#) 
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Vol. 21. No. 1, August 1938 
Vol, 21, No. 2, November 1938 
Vol. 21. No. 4. May 1939 
Vol. 22. No. 1, August 1939 
Vol. 22, No, 4, May 1940 
Vol. 23, No, 1, August 1940 
*Vol. 23, No. 3, February 1941 


4.H CLUB' 

The 4-H Club Bulletins are special subject 
bulletins pr^ared for leaders and members of 
Michigan 4-H Clubs. Copies of these bulletins 
for the use of 4-H CHubs ma^ be secured from 
the office of your County Agricultural Agent. 


Pot individuals other than members of 
gan 4-H Clubs there will be a charge of 154 f^r 
Handicraft Bulletins 11 A, JIB and IIC, and 194 
per copy for all other 4-H Club Bulletins, 


H2 

H3 


Potato Club Work IW 
Michigan 4-H Bean (Hubs 10# 
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H7 Corn Dub Work 10# 

The Well-Pressed Girl in Cotton. Proj- 
ect I 10# 

H9b Summer Wardrobe 10# 

H9c The Summer Costume 10# 

H9d The 4.H Girl in Wool 10# 

HUa Suidiefaft Club Work 

Hllb Bkmdicraft Club Work, I (V#ood Work) 
Advanced . 

Hllc Handicraft Club Work. 

Advanced / 

H12 4-H School Lunch Clubs 10# 

H17 4-H Dairy Club Manual 10# 

H18 4-H Poultry Gub Work 10# 

H19 Michigan 4 H Forest Rangers 
H24 Forest Warden's Handbook 10# 

H25 Farm Electricity for 4-H Clubs 
H26 Wood Identification for 4-H Gubs 10# 

H28 Health 10# 

H29 Conservation Program for Michigan 4-H 
Clubs 10# 


H30 4-H Food Preparation. Project I— Break- 
fast 10# 

H30a 4-H Food Preparation, Project 11^ 
Luncheon and Supper 10# 

H31 Forest Fire Study for 4-H Gubs 
(First year) 10# 

H31a Forest Fire Study for 4-H Gubs 
(Second year) 10# 

H32 4-H Food Prraaration. Meal Flanamg. 

Proieet m-IMimer 10# 

H33 Soil Conservation Program 10# 

H34 4-H Garden Gub Suggestions 10# 

H35 Advanced 4-H (banning 10# 

H36 4-H Pheasant Propagation Management 
Project 10# 

H37 Electrical Projects for 4-H Gubs 10# 

H38 4-H Sheep Gab Manual 10# 

H39 4-H Colt Gub Manual 10# 

H40 Michigan Deer Herd 10# 

H41 Soil Gmservation for 4-H Gubs 10# 

H42 The 4-H Club Entertains (10#) 

*H43 The Girls Room (10#) 
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BRUCELLOSIS (BANG’S DISEASE AND UNDULANT FEVER) 
THE STORY OF RESEARCH DEALING WITH 
THEIR INTERRELATIONSHIPS 

Just where and when Bang's disease of cattle and other animals first 
appeared or first caused serious losses no one knows, though it is known 
that it is of Old World origin and the presumption is that it was widely 
distributed many centuries ago. There is evidence to indicate that the goat 
or melitensis type of the disease was first introduced into the western hem- 
isphere when Cortez in 1521 brought to Mexico goats from Spain, and the 
early spread of this type was coincident with Spanish penetration in the 
pre-colonial and colonial days. Similarly the bovine form of the disease was 
probably brought to America by the French, and perhaps other northern 
European settlers. Anyway, well over a century ago it seems to have been 
widely prevalent in Louisiana and only slightly later in many of the other 
centers of population developing from early European colonization. 

How serious were the losses caused by this disease no one knows. Because 
of the insidious nature of the disease, even today many losses that in reality 
are due to it are unrecognized as such and are attributed to other causes. 
It is little wonder, therefore, that, though prevalent and levying directly and 
indirectly a steadily mounting toll, it failed to attract the attention given 
perhaps more obvious and spectacular but less serious disorders — for instance, 
lumpy jaw or the foot and mouth disease — ^and was, more or less ignored 
until distribution became almost universal. Thus the situation essentially 
remained until 1910 when Dr. Ward MacNeill of the Illinois Agricultural 
Experiment Station isolated what was assumed to be the causal organism 
from aborted fetuses of infected cattle. Publication of the Illinois findings 
aroused the interest of scientific workers in the animal divsease field and 
stepped up the tempo of researches dealing in any way with abortion. 

Diagnostic Studies — Previous to the Illinois studies establishing a 
bacterium as the cause of the disease in the United States, no specific 
methods were available for a definite diagnosis of its presence in living 
animals, though studies of serological methods of diagnosis were begun in 
England in 1909. The first of such serological studies in the United States 
was conducted at the Wisconsin Agricultural Experiment Station in 1912 
by Drs. F. M. Surface and W. P. Larsen, to be followed in 1915 by similar 
studies at the Michigan Station. As a result of the Wisconsin, Michigan 
and other studies during the next few years, the diagnostic methods were 
improved and more or less standardized so that by 1920 they had come into 
at least limited use by veterinarians throughout the United States in detecting 
infected animals. In 1926 the so-called “rapid" serological agglutination test 
was perfected at the Michigan Station, reducing the time required for such 
a test from 48 hours to 3 minutes. It was this improvement in technique 
that made practicable the widespread testing of cattle by veterinarians and 
laid the basis for some degree of practicable control through the segregation 
of infected from non-infected stock — ^a method, incidentally, that still continues 
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to be the principal means of preventing greater spread of the disease and 
gradually reducing its incidence in cattle. 

At this point mention should also be made of the fact that it was in 1920 
at the Michigan Station that the organism of the bovine form of contagious 
abortion was first isolated by culture methods from milk and methods of 
growing the organism in cultural media were developed, methods that came 
into general use about 4 years later. This, incidentally paved the way for 
control of spread through milk by pasteurization. 

The Bovine^ Goat and Swine Types — Mention has been made of the 
introduction of two forms or types of the disease, the goat type from the 
Mediterranean region and the bovine or cow type from central and northern 
Europe. In 1929 Dr. I. F. Huddleson of the Michigan Station, who, together 
with Dr. Ward Giltner, had been in charge of the Station's contagious abor- 
tion studies almost from their beginning in 1915, was sent by the U. S. Public 
Health Service to Tunis, North Africa, to study the disease in goats. Upon 
his return to the United States he began an intensive study of the two forms 
of the disease known to be present here and also of what was suspected to 
be a third form affecting swine. Through various laboratory and cross- 
inoculation studies (1930-35), the specific characteristics of this latter type 
w^cre determined, and it was named and described. Practicable methods of 
differentiating between all three types w'ere worked out at the Michigan 
Station and it was learned that while the cow or bovine type does not infect 
hogs, the swine type infects cows. The goat type infects both swine and cows 
and both of the latter types infect goats. By 1935 the similarities, differences 
and interrelation.ships of the several forms of the disease were pretty well 
established. 

Brucellosis in Animals and Undulant Fever in Man — Tht‘ ])ooplos of 
the Mediterranean region have long been troubled with a disease that has 
come to be known as Malta fever, because of its high incidence at one time 
on the island of Malta. Like the so-called common cold or the influenza dis- 
eases of today comparatively little has been known of its causes, its methods 
of spread or its control, even though it has at times assumed almost epidemic 
proportions and has at all times been a serious health problem. A more or 
less similar, though less widespread disorder in central and northern Europe 
and in the United States has l^ecn known as undulant fever, so named because 
of one of its more or less characteristic symptoms. As in the case of Malta 
fever, the cause, control, and even the definite diagnosis of undulant fever 
have puzzled the physician. Furthermore, the disease was not generally 
considered to be distinct from Malta fever. 

As early as 1916 it was suspected tliat the organism causing Bang’s dis- 
ease might infect liunian beings, so Professor Cooledge and Dr. Huddleson 
at the Michigan Station conducted some experiments to determine if it is 
possible to infect human beings with cultures causing Bang’s disease. No 
clear-cut, positive results were obtained from those early experiments. 

In 1918 Dr. Alice Evans, working in one of the laboratories of the United 
States Department of Agriculture, found and reported on an apparently close 
resemblance betw:pen cultures of the organism causing Bang’s disease in cattle 
and organisms cultured from certain undulant or Malta fever patients, and 
raised a question as to a possible relationship between the two. It was not 
until 1924, however, that the first case of undulant fever in man in the United 
States was definitely established as not being of the Malta fever type. This 
was in the hospital at Johns Hopkins University. The following year the 
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studies at the Michigan Station, first begun in 1916 and then temporarily 
dropped, were resumed and an intensive series of studies was begun to de- 
termine the possible relationship between undulant fever in humans and the 
forms of brucellosis then recognized in domestic animals. A typical undulant 
fever case developing in our Bacteriological Laboratory that year (1925) 
tended to confirm the suspicion that had been gradually forming that such a 
relationship existed. This suspicion was regarded as an established fact in 
1927 when a study of the earlier incidence of the disease in a large group 
of veterinarians revealed that 52 per cent had, at one time or another, con- 
tracted the disease and recovered from it, a percentage far above that found 
in any other occupational group, where there would not be the opportunity 
to contract the disease from infected animals. The disease was then given 
the name brucellosis by the Michigan workers, after the generic name 
(Brucella) of the organism causing it. It has recently been established that 
of the 3 types of organisms infecting domestic animals, the swine type is the 
most virulent for animals and man and the cow type the least virulent. 
I'hereafter a major project at the Michigan Station has been a study of the 
human aspects of the disease and an attempt to develop certain therapeutic 
and diagnostic agents. 

Brucellergen and Brucellin — In the successful treatment (jf any disease 
the first essential is a definite, specific diagnosis. Though the agglutination 
serologic and other tests had been developed for the diagnosis of the presence 
of Bang’s disease in cattle and goats, and could be employed for the detection 
of the presence of undulant fever organisms in human beings, more sensitive 
tests were desirable. As a result of studies begun in 1929 a diagnostic skin 
test agent, Brucellergen, \\as perfected in 1934. This is a positive diagnostic 
agent and has gradually come into widespread use in hospitals and by physi- 
cians throughout the country. The Bacteriological Laboratory at the Michigan 
Station, the only source of this therapeutic agent at the present time, now 
supplies hospitals and physicians with Brucellergen sufficient for about 5,000 
tests per month. 

In 1936 another product. Brucellin, was perfected in the laboratories of 
the Michigan Station. This is a curative agent for undulant fever and, like 
its companion ixroduct Brucellergen, is supplied to hospitals and physicians 
throughout tin* Lnited States and in many foreign countries. Enough is 
being produced for the treatment of about 1,500 cases per year — resulting 
in about 80 per cent recoveries. The year 1936 is given as the time when 
Pu'ucellin was perfected. That date, however, is arbitrary. A crude form of 
Brucellin, or j)erhaps more accurately an antecedent or precursor of the 
Bruc(‘llin of today, had been developed and was being used in the treatment 
of undulant fever in human beings as early as 1930. By 1936 a greatly im- 
proved, purified, and fairly well-standardized product had been developed. 
Since 1936 improvements have been made in both Brucellin and Brucellergen 
and a much greater degree of standardization obtained. 

Costs and Support — and Returns — As indicated near the beginning of 
this short article, the study of Bang’s disease in cattle, that later broadened 
out into a study of undulant fever in man, was begun in 1915 as a regular 
Exj)eriment Station project. It co.st an estimated $5,000 per year for per- 
sonnel, laboratory supplies and equipment. As the project developed, however, 
larger allotments had to be made. In 1940 it is estimated that for per.sonnel, 
experimental animals, and laboratory assistance, supplies and equipment, 
approximately $12,000 of Experiment Station funds and $9,000 from special 
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grants went for the support of this project. Had it been necessary to limit 
the studies to what could be done with Agricultural Experiment Station funds, 
however, progress would have been much slower. Fortunately, much addi- 
tional financial support was obtained from other sources. As a matter of 
fact a considerable number of public-spirited individuals and outside agencies 
have at one time or another contributed to the support of this investigation, 
though by far the largest contributions have been received from the Common- 
wealth Fund Inc. of New York City and the Rackham Foundation of Detroit. 
For a number of years the study has also been aided by a grant of $3,500 
annually from the Bureau of Animal Industry of the United States Depart- 
ment of Agriculture. This has been primarily to help finance a study of the 
possibility of immunizing cattle against Bang^s disease by means of inoculation 
with avirulent cultures, and to help to defray the cost of maintaining a col- 
lection of standard cultures of the disease with which cultures sent in from 
all over the world can be compared and typed. Thus public and private funds 
together have made possible an effective study of an important animal disease 
and public health problem. 

And the results? Obviously they cannot be given in terms of so many 
dollars returned in the way of dividends from so many dollars invested. The 
returns from some types of research can be thus evaluated, but not research 
of the kind described here. As a matter of fact there is no known yardstick 
by which the results can be accurately or adequately measured. It is safe to 
say, however, that the progress that has been made toward dealing with 
Brucellosis as a disease of certain domesticated animals and toward the 
diagnosis and treatment of undulant fever in human beings is such as to 
repay many times both public and private costs. 

What next? — Is the problem, or are the problems, of Ranges disease and 
undulant fever all settled ? Far from it. Much progress has been made, “but 
much yet remains to be learned and to be done. For instance, what other 
animals may harbor the disease, or, if they do not harbor it as infected animals, 
may otherwise aid in its spread to uninfected animals and to human beings? 
What are the really effective chemical constituents of the present therapeutic 
agents that are used for the diagnosis and control of undulant fever in man ? 
How about synthesizing them in the laboratory? Can agents or products 
be developed for immunizing both man and domesticated animals against 
this group of diseases? These and many other related questions are the 
subject of today’s — and tomorrow’s — studies. 

V. R. Gardner, Director, 

Michigan Agricultural Experiment Station. 
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PRICES AND COSTS FOR MICHIGAN FARMERS 


ORION ULREY* 

Section of Agricultural Economics 

The purpose of this study and report is to bring up to date the sta- 
tistical data and the analysis of the relationship of prices of Michigan 
farm products and the farm cost items. Michigan Technical Bulletin 
139, ‘‘Michigan Farm Prices and Costs,*' which was published in 1934 
traced the price situation of Michigan's agriculture from 1910 to 1934. 
An article on “Farm Prices and Costs in Michigan," published in Mich- 
igan Agricultural Experiment Station Quarterly Bulletin, Vol. 20, No. 2, 
November 1937, covered the period through 1936. 

Price Index of Michigan Farm Products 

The prices of 20 Michigan farm products are collected and con- 
structed into an index as follows: 

1. Source of Price Data — ^The monthly prices from which the index 
is calculated are reported for the fifteenth of each month by about 
700 Michigan farmers. The reports are sent to the state and then to 
the federal office of the U. S. Department of Agriculture, where state 
averages are prepared. 

Table 1. Percentage of total value of the 20 farm products used in Michigan 
farm price index. (1910-14 prices, 1924-28 quantities sold.)* 


Product 

Per cent 

Product 

Per cent 

Wheat 

8 43 


Cattle 

7.81 


Rye ; 

82 


Calves 

3 30 


Beans 

7 


Hogs 

10 00 


Potatoes 

5 93 


Sh<^p .... 

.28 


Clover seed 

.51 


Lamps 

2 88 


Apples 

1 77 


Wool 

1.08 


Cash crops 


24 81 

Meat atiinials and wool . 


25.35 

Corn 

40 


Chickens 

3.42 


Oats 

2 27 


Kggs 

8.80 


Harley 

25 





Alfalfa hay 

3 18 


Poultry and pnKlucts . . . 


12.26 

Feed crops 


6.10 

Milk 

17.50 





Butterfat 

13 98 





Dairy products 


31.48 




Twenty farm products 


100.00 


*For alfalfa hay, the quantities sold during 1932-30, or 320,000 tons were used in weighting the 
index. An average of 868,000 bushels of clover seed was marketed annually during 1924-28. See Table 
1, p. 6, Mich. Tech. Bui. 139 for quantities of other products sold annually. 


♦Considerable of the statistical data were assembled and organized by Richard 
Hartwig, student majoring in Agricultural Economics. 
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2. Farm Omunodities Included-— All farm products for which price 
data are available on a monthly basis for a series of years are included. 
Five groups of farm products are represented: cash crops, feed crops, 
meat animals and wool, poultry and products, and dairy products. The 
major groups of farm products are adequately represented, except for 
the fruits and vegetables — apples being the only one of these products 
for which continuous data are available. 

3. Base Period — The pre-war years, 1910-14, are retained as the 
base period. Farm prices more than doubled during World War I, but 
have returned to the approximate levels of the base period. The use of 
this base period permits showing the effects of the inflation of 1916-20 
and the deflations of 1920-22 and 1929-32 upon farm prices and costs. 
The 1910-14 period was not favorable to agriculture in the United States 
inasmuch as the per capita cash income of farm people was only about 
45 per cent as high as for urban people. 


Table 2. Index numbers of prices of Michigan farm products, 1910-41 
(1910-14 = 100). (Weighted aggregative of 20 farm products.) 


Year 

January 

i 

Febniary 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Weighted 

average* 

1910-14 

108 

105 

103 

98 

97 

95 

99 

102 

104 

104 

106 

108 

100 

1924-28 

101 

160 

155 

155 

153 

152 

154 

156 

154 

157 

162 

166 

154 

1910 

no 

105 

108 

101 

97 

95 

96 

101 

104 

102 

lOJ 

101 

.100 

1911 

99 

94 

91 

85 

82 

81 

91 

07 

97 

98 

103 

106 

90 

1912 

109 

108 

108 

110 

108 

104 

103 

102 

102 

104 

106 

109 

104 

1913 

100 

108 

98 

94 

96 

96 

98 

102 

105 

no 

111 

115 

102 

1914 

113 

111 

108 

101 

100 

102 

105 

108 

no 

108 

109 

109 

104 

1915 

115 

114 

109 

106 

104 

102 

102 

101 

103 

109 

113 

119 

105 

1916 

121 

124 

123 

121 

120 

120 

128 

128 

141 

148 

161 

164 

133 

1917 

170 

182 

189 

204 

215 

209 

195 

191 

192 

203 

202 

210 

191 

1918 

207 

213 

205 

198 

192 

184 

195 

209 

217 

217 

217 

228 

201 

1919 

225 

223 

209 

221 

221 

212 

226 

240 

228 

225 

229 

236 

217 

1920 

242 

243 

241 

251 

255 

247 

242 

223 

214 

201 

195 

172 

219 

1921 

164 

141 

142 

129 

118 

117 

328 

149 

147 

144 

145 

147 

135 

1922 

134 

142 

141 

139 

144 

147 

147 

136 

128 

134 

144 

158 

131 

1923 

154 

150 

150 

145 

140 

135 

138 

144 

151 

148 

150 

149 

143 

1924 

146 

146 

135 

131 

127 

129 

134 

139 

138 

143 

144 

150 

137 

1925 

157 

155 

154 

149 

148 

152 

154 

160 

154 

150 

175 

178 

153 

1926 

179 

174 

168 

173 

170 

159 

157 

155 

154 

157 

165 

168 

163 

1927 

163 

160 

154 

153 

151 

158 

159 

157 

155 

160 

162 

165 

155 

1928 

161 

163 

165 

170 

168 

164 

168 

168 

168 

165 

166 

169 

163 

1929 

169 

171 

171 

161 

161 

157 

160 

176 

171 

179 

176 

170 

165 

1930 

162 

! 157 

! 147 

147 

144 

140 

134 

137 

145 

138 

131 

122 

144 

1931 

116 

109 

108 

109 

101 

96 

94 

96 

93 

88 

87 

83 

94 

1932 

75 

70 

69 

«7 

62 

61 

68 

65 

66 

66 

66 

66 

64 

19.33 

62 

58 

58 

61 

70 

70 

90 

91 

91 

85 

86 

80 

73 

1934 

80 

89 

90 

87 

86 

86 

88 

96 

101 

96 

98 

98 

89 

1935 

105 

111 

108 

111 

106 

101 

100 

104 

106 

108 

110 

113 

104 

1936 

112 

116 

109 

109 

107 

114 

! 129 

137 

134 

132 

136 

138 

120 

1937 

141 

144 

144 

143 

138 

1.35 

135 

129 

127 

124 

122 

121 

132 

1938 

117 

108 

109 

104 

102 

101 

107 

99 

101 

102 

104 

103 

102 

1939 

100 

99 

98 

95 

95 

92 

96 

95 

107 

106 

109 

107 

97 

1940 

109 

111 

108 

108 

107 

103 

lOQ^ 

105 

108 

no 

114 

118 

106 

1941 

115 

112 

112 












I *The monthly prices are weighted by the percentage marketed monthly to determine the weighted 
average annual prices The percentage marketed each month is shown in Table 68, p. 93, Mich. Tech. 
Bnl 139 
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4. Weighting and Calculation-— Each of the 20 farm products in- 
cluded in the index was weighted on the basis of the average annual 
quantity sold during the five-year period, 1924-28, except for alfalfa 
hay for which 1932-36 quantities were used. Each of the groups of 
products is calculated separately, and then the five groups are combined 
on the basis of values to obtain the weighted aggregative index for the 
20 products (Table 1). 

Farm prices in Michigan reached a peak index of 255 in May 1920, 
or 155 per cent above the 1910-14 level (Table 2). Prices fell during 
1920-22, improved some during 1922-29, declined again during 1929-32, 
touching a low of 61 per cent of pre-war in June 1932. Farm prices 
again rose to a high of 144 in February and March of 1937, declined 
for the next two years, and have been slowly improving during the 
last two years. They stood at 112 in March 1941, or only 12 per cent 
above the base period. 

The General Price Level 

The wholesale price index of all commodities, based on data col- 
lected by the U. S. Bureau of Labor Statistics, is used to show^ the 
changes in the average level of prices of all kinds of commodities and 
services. This index is very satisfactory because it contains raw’ ma- 
terials, semi-processed products and finished goods. 

The major trend in the price level during the past 140 years has 
been one of the most important factors responsible lor the wdde changes 
in relative income of the economic groups of our society (Fig. 1). 



Fig. 1. Index numbers of wholesale prices of all commodities, 1800-1940. 

The change in the price level since 1800 has been an important reason for the 
wide variations in the economic situation of farm people. Farmers have been rela- 
tively prosperous during periods of inflation or rising prices, and have been ad- 
versely affected by deflation or falling prices. 
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TftUe 3. Index atunbert of farm food prices, wholesale food prices, retail food prices, 
cost of distributing food and industrial wages in the United States, 1929*40.* 


Year 

Farm 

food 

prices^* 

Wholesale 

food 

prices*^* 

Retail 

food 

prices^^ 

Distribu- 

tion 

costs^^ 


1910-14 

100 



100 

100 

1924-28 

146 

161 

167 

188 

232 

1929 

161 

166 

174 

198 

242 

1930 


141 

169 

196 

232 

1931 


116 

136 

177 

213 

1932 

66 

96 


163 

183 

1933 

69 

94 



176 

1934 

83 


122 

157 

187 

1936 

109 


143 

173 

192 

1936 

117 

125 

146 

171 

200 

1937 

124 

133 

162 

179 

216 

1938 

100 

114 

139 

173 

207 

1939 

97 

109 

136 

170 


1940 

1941 

101 

no 

136 

166 



♦Indices for 1910>29 in Mich Tech. Bill. 139, Table 4, p 14. 

♦♦Indices of prices received for farmers for food, prices pa4d by farmers for the same food Items, and 
the cost of marketing or distributing food from the farm to the consumer. Published in Farm 
Economies by the Department of Agricultural Economics and Farm Management, New York 
State College of Agriculture. 

♦••U. S. Bureau of Labor Statistics Index of wholesale prices of food products. 

♦♦♦♦We^y earnings of New York factory workers, June 1914 - 100. 



1914 1919 1922 1926 1930 1934 1939 1942 


Fig. 2. Index numbers of prices received by farmers for food, retail price of 
food and cost of distributing food, 1914-40. 

When the price level fell in 1920-22 and again in 1929-32, the cost of distributing 
food declined less than the retail food prices. Farmers were affected unfavorably 
since they received a smaller proportion of the lower retail prices. 
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During the last three major wars, violent inflation has occurred — 
followed in each case by a long period of deflation. 

Farm Food Prices, Retail Food Prices and Distribution Costs 

The spread between farm food prices and retail food prices is rep- 
resented by distribution costs. These costs include the expenses of 
assembling, grading, processing, packaging, packing, transporting, stor- 
ing, financing and distributing the food products — between the farm 
where produced and the final consumer. Because the supply and demand 
factors which determine food prices are focused primarily in the retail 
market, the farmers tend to receive what is left of retail prices after 
the costs of distribution have been deducted. 

The distribution costs rose less rapidly than retail prices during the 
inflation period of World War I. Consequently, farmers received a 
larger share of the higher retail prices and were relatively prosperous 
(Table 3 and Fig. 2). However, when deflation occurred in 1920-22, 
distribution costs remained rigid or inelastic and farmers received a 
smaller share of the lower retail prices. The relatively high distribu- 
tion costs during the past two decades has been an important factor 
responsible for the low level of farm prices. One of the principal items 
in distribution costs is wage rates, which have been in recent years 
about double the 1910-14 level. 

In 1940, the farm prices of food were about the 1910-14 level, while 
retail food costs were two-thirds higher, and wage rates twice as high 
as in the base period. The relatively high distribution costs were partly 
responsible for farmers in the United States obtaining, on an average, 
only 42 per cent of the consumer’s dollar in 1940. 

Michigan Farm Prices and Farm Cost Items 

Prices Paid for Coimnodities Benight — Indices of prices have been 
prepared for six groups of commodities which farmers buy for produc- 
tion purposes, and for five groups which they buy for family living 
purposes (Table 4). These two series are combined into an index 
usually called “prices paid by farmers.” During 1940, prices paid aver- 
aged 23 per cent higher than in the pre-war base period. 

Ratio of Prices ReceiTod to Prices Paid — The price position of farm-* 
ers is frequently estimated by dividing the index of prices received by 
the index of prices paid to obtain the ratio index or percentage. Inas- 
much, during deflation, farm prices decline more rapidly than prices 
paid, the ratio index was 60 for Michigan farmers in 1932 — that is, 
farm products had 40 per cent less purchasing power in terms of com- 
modities bought than they did in the base period, 1910-14 (Table 5). 

As shown by the ratio index, Michigan farmers have been in a bet- 
ter price position than the average farmer in the United States since 
1930. The Michigan farmers have had relatively favorable near-by 
markets, and have not produced many of the low-priced surplus prod- 
ucts which have been sold in foreign markets. 

Michigan Farm Wages, Taxes and Interest Payments — Farm wage.s 
in Michigan declined to low levels during the depression and unem- 
ployment period, 1931-36 (Table 6 and Fig. 3). Monthly wages were 
about 23 per cent higher in 1940 than in 1910-14. 



Table 4. Index numbers of prices paid farmers for commodities bought to be used in production 

family living in the United States, 1929-41.* 
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Com- 

bined 

produe- 

tion 

and 

living 

22 2i332222222222£3 22222 2222 2 

All 

com- 

modities 

usea m 
family 
living 

P-H OOOOOOOP W'^COOOWO*-' aoSNiM 

22 2222^2222222 222^ 22^2 



e— 1 OtOOJ'^OOiOeO'^’^iOtOOS kO<P«OI> 

22 ^2222^22222*^ 2222 222^ 


Furni- 

ture 

and 

furnish- 

ings 

pco 00 OieO 00 <O«D«D>OC«t->CtC COkO« 0 «D 

®2 222222222222 2222 2222 


Operat- 

ing 

expenses 

100 

129 

127 

122 

110 

103 
102 
106 
106 
106 
109 
108 
106 

105 

107 

106 
106 

105 

106 

104 

105 
105 


Clothing 

^2 222222222222 2222 2222 


Food 


pco o>r-pp»ftooo«ooooQeoc ooOh-oc 

©JO 2!2^^®*22222®2 2222 2222 


All 
com- 
modities 
used in 
produc- 
tion 

p«o h-ocMt>ooio©©»oioeo»o »o»oeo>o 

O"** ■0<’^C<OOCIM«eOWO<»C>l (NO»(NW CviMWN 


Seed 


^2 ^ 222®*2222222 2222 2222 


Equip- 

ment 

and 

supplies 

po> <o-i«or-eooQCO» 0 ’«e©o cooioos ocoo—t 

OCO eoeo»-HOOOO»-'i-<-^’Hi-i -^OOO OO — — 

— i ?H 1— ^ ,H fH — H 1— — t — < — H — < — 4 t(— — 1 , fH — 1 ^ ,_4 v-« 


Building 

material 

other 

than 

for 

house 

Pfm CSiOOOOOiOOOOOaOO UOt^r-QO OOhFCCO 

050 »oiococsi«'^'^'^»o^^''e 


Fertilizer 

pio 050»0©50’^<N500lppr'» pOOJ© XOCOcO 

Od md-^joooooooo© ooo© oooo 


Farm 

machin- 

ery 

pco codO-4t-«<foOO-'45oo»oeo -•t^deoeo 

22 222222222222 2222 2222 


Feed 


pFH »odeooasO'-4»ot-— •»op odpo codcop 

0-<t '4»ieOO>®t^*-l-*-5d©0>0 OOOO© OOOi© 

,H ,-4 Fi.F^ f4— 4fH— 5 F-J Fi^ — 4 fH fH 


Year and Month 

1910-14 

1924-28 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1939— March 

June 

September . ... 
December 

1940— March 

June 

September 

December 

1941 — March 

June 

September 

December 


^Indices for 1910-28 in Mich. Tech. Bui, 139, Table 5, p. 17. A few changes have been made m the indices since the previous study was published. 
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Table S« Index numbers of Michigan farm prices, United States farm prices, 
prices paid by farmers for commodities bought, ratio of prices received to prices 
paid for Michigan and for the United States, 1929-41.* 


Year and month 

Michigan 

farm 

prices 

u. s 

farm 

prices 

Prices 
jiaid by 
farmers 

Ratio of prices 
received to 
prices paid** 

1 

Michigan 

U. s 

1910-14 

KM) 

100 

100 

100 

100 

1924-28 

154 

146 

154 

100 

95 

1929 

165 

146 

153 

108 

95 

1930 .. . . . 

144 

126 

14 => 

99 

87 

1931 

94 

85 

124 

76 

70 

1932 

64 

65 

107 

60 

61 

1933 

73 

70 

109 

67 

64 

1934 

89 

90 

123 

72 

73 

1935 

104 

108 

125 

83 

86 

1936 

120 

114 

124 

97 

92 

1937 

132 

121 

130 

101 

93 

1938 . . . 

102 

95 

122 

83 

78 

1939 .. 

97 

93 

121 ! 

81 

77 

1940 

106 

98 

122 i 

87 

80 

1941 






1939 — March 

98 

91 

120 

82 

76 

June .... 

92 

89 1 

120 

76 

74 

September 

107 

98 

122 i 

88 

80 

December ... 

107 

96 

122 

88 i 

79 

1940— March 

108 

97 

123 

88 ! 

79 

June . 

103 1 

I 95 

123 

1 84 i 

77 

September . 

108 

1 97 1 

122 

85 

80 

December . . 

118 

101 

122 

97 

83 

1941— March ... 

112 

103 

123 

91 

84 

June.. 

1 





September 

1 





December ... . I 

1 



1 




*To sup)plemenl Table 5, p 8 Farm Prices and Costs in Michigan. A reiinnt from Mich Exp 
Sta Quarterly Pul JO, (2), Nov 1937. 

♦♦Freiiuently called the index of buying power of farm products Calculated by dividing the indices 
of farm prices by the index of prices paid by farmers. 


Table 6. Monthly wages paid Michigan farm laborers and index numbers of 
Michigan farm wages, 1910-41.* (March, 1910-14 == 100.) 


Year and month 

Weighted 

average 

Index 

numbers 

Year and montli 

W eight wl 
average 

Index 

numbers 

1910-14 

$28 18 

100 

1939 — .lariuary 

$30.00 

106 

1924-28 

47 86 

170 

April 

33 10 

117 




July . . 

34.80 

123 

1929 

49 01 

174 

October . . 

34 95 

124 

1930 

41 16 

146 




1931 

30 28 

107 

1940 — .January. . 

30 70 

109 

1932 .... 

21 74 

77 

April 

33 30 

118 

1933 . i 

18 84 1 

66 

July 

35.65 

126 

1934 

21 91 

78 

October 

35 85 

127 

1935 

25 70 ! 

90 




1936 1 

29.98 

107 

1941 — January. 

33 70 

120 

1937 

36 98 

131 

April .... 



1938 

33 58 

119 

July . . 



1939 

33.62 

119 

October . 



1940 

34 55 

123 




1941 







♦To supplement Table 6, p 9, Farm Prices ami Costs m Michigan. A reprint from Mich Exp Sta. 
Quarterly 6ul SO, (2), Nov 1937 






1914 1918 1922 1926 1930 1934 1938 1942 

Fig. 3. Index numbers of Michigan farm prices, taxes, wages, and 
interest payments, 1914-40. 

Farm prices rose more rapidly than the cost items of taxes, wages and interest 
payments during the World War I, but declined more rapidly in 1920-22 and 1929-32. 


Table 7. Michigan farm real estate tax per acre and index numbers of farm 
mces, farm wages, farm real estate taxes, farm mortgage interest payments, and 
Farm real estate values per acre, 1910-40.* 



Farm 

prices 

Farm 

wages 

Heal estate taxes 

Farm 

Farm 

Year 

Tax 

per acre 

Index 

number 

interest 

payments 

real estate 
values 

1910-14 

100 

100 

80.. >>4 

100** 

100 

lOO*** 

1924-28 

164 

170 

1.29 

238 

167 

131 

1929 

165 

174 

1.38 

256 

167 

124 

1930 

144 

146 

1.34 

247 

167 

121 

1931 

94 

107 

1.18 

218 

157 

116 

1932 

64 

77 

.85 

158 

147 

97 

1988 

73 

66 

.58 

JOT 

120 

80 

1934 

89 

78 

.53 

98 

106 

82 

1935 

104 

' 90 

.46 

83 

97 

83 

1936 

120 

107 

.43 

80 

97 

84 

1987 

132 

131 

.42 

78 

97 


1938 

102 

119 

.44 

81 

97 

92 

1989 

97 


.45 

83 

97 

92 

1940 

1941 

106 

123 

.46 

88 

97 

91 


♦To supplement Table 7, p. 10. Farm Prices and Costs in Michigan. A reprint from Mich. Exp. 
Sta. Quarterly BuL, (2), Nov. 1937. 

*♦1918 - 100. 

♦♦♦1912-14 « 100. 
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Real estate taxes reached high levels during the twenties but were 
adjusted downward rapidly during 1931-35 by retrenchments and as a 
result of the 15-mill limitation amendment in 1932 (Table 7 and Fig. 3), 
The state and federal governments have assumed a larger share of 
the costs of highways, schools and relief. The real estate tax has not 
been excessive for most farming communities in Michigan in recent 
years. 

The interest payments by farmers were also adjusted downward 
during the depression and deflation which began in 1929 by repayment 
of loans, by debt adjustments and by lowering of the interest rates 
to farmers. 

Michigan Farm Cost Index — ^An index of farm costs was prepared 
by combining the indices of prices paid for farmers for commodities 
used in production, farm wages, farm taxes and farm interest pay- 
ments ... on the basis of the relative importance of these items as farm 
expenditures (Table 8). The index of farm costs was considerably 
higher than the index of prices paid during the twenties, but was lower 
during most of the thirties. The farm cost index was 15 per cent above 
the 1910-14 level in 1940. 


Table 8. Index numbers af prices of Michigan farm products, Michigan farm 
costs and ratio of farm prices to farm costs, 1910-40.* 


Year 

Farm 

prices 

Farm 

costs** 

Ratio 

of 

farm 

prices 

to 

farm 

costs 

Year 

Farm 

prices 

Farm 

costs** 

Ratio 

of 

farm 

prices 

to 

farm 

costs 

1910-14 

100 

■H 

■H 

1934 

89 

109 

82 

1924-28 

154 

167 

92 

1935 

104 

109 

95 





1936 

120 

111 

108 

1929 

165 

171 

96 

1937 

132 

121 

109 


144 

160 

90 

1938 

102 

114 

89 

ip^n||i888i888i8i| 

94 

138 

68 

1939 

97 

113 

86 

1932 

64 

11.3 

57 

1940 

106 

115 

92 

1933 

73 


73 

1941 













*To supplement Table 8, p. 10, Fann Prices and Costs in Michigan. A reprint from Mich. Exp. 
Sta. Quarterly Bui., £ 0 , (2), Nov. 1937. 

**Tbe index of farm costs was constructed by combining the Indices of prices paid for commoditiea 
used in production (466), farm taxes (140), farm wages (150), and farm interest payments (85). 


Ratio of Michigan Farm Prices to Farm Costs — The relative eco- 
nomic position of Michigan farmers can be obtained by dividing the 
index of farm prices by the index of farm costs (Table 8 and Fig. 4). 
This ratio index showed an unfavorable farm situation in Michigan 
during 1921-35 and 1938-40, and a favorable situation in 1936-37 com- 
pared with 1910-14 as the base period. 

Prices of Groups of Farm Products 

Although the prices of all the groups of farm products declined 
during 1929-32, cash and feed crops fell to the lowest levels (Tables 
9-13). The recovery since has brought a more rapid advance in the 
prices of livestock and their products than in the cash and feed crops^ 
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1914 1918 1922 1926 1930 1934 1938 1942 

Fig. 4. Index numbers of Michigan farm prices, farm costs and the ratio ot 
farm prices to farm costs, 1914-40. 

Considering the period before World War I as a base, farm costs have been 
relatively higher than farm prices, except during 1916-20 and during 1936-37.- 


Table 9. Index numbers of farm prices of Michigan cash crops, 191 0-4 U 
(1910-14 = 100) (wheat, rye, .b^ns, potatoes, apples, clover seed). 


Year 

January 

February 

March 

April 

1 

j 

June 1 

i 

July 

tn 

3 

be 

3 

< 

September 

October 

1 

November \ 

December 

Weighted j 
average ^ 

1910-14 

101 

102 

102 

103 

105 

105 

112 

113 

106 

98 

96 

99 

100 

1924-28 

166 

168 

167 

174 

178 

177 

176 

175 

151 

151 

160 

165 

163 

1929 

166 

178 

172 

160 

159 

159 

162 

218 

203 

213 

207 

190 

179 

1930 

188 

185 

171 

171 

178 

179 

165 

164 

168 

146 

129 

122 

162 

1931 

121 

119 

114 

118 

115 

114 

104 

96 

75 

58 

64 

60 

87 

1932 

56 

56 

57 

57 

55 

56 

68 

51 

52 

49 

44 

43 

51 

1933 

46 

47 

.50 

62 

77 

74 

115 

132 

121 

88 

88 

89 

76 

1934 

99 

111 

108 

102 

100 

103 

102 

108 

113 

91 

85 

88 

99 

1935 

90 

89 

89 

93 

89 

89 

86 

86 

80 

81 

80 

82 

79 

1936 .... 

8.5 

89 

88 

93 

100 

124 

160 

172 

155 

147 

1.52 

163 

126 

1937 

177 

198 

191 

188 

177 

179 

164 

127 

103 

95 

87 

91 

138 

1938 

95 

93 

91 

s; 

92 

1 91 

104 

77 

73 

71 

71 

72 

. 81 

1939 

78 

80 

78 

81 

90 

85 

87 

82 

99 

88 1 

89 

99 1 

81 

1940 

104 

108 

108 

115 

114 

109 

114 

98 

98 

1 95 

99 

101 

102 

mi 

99 

94 

97 






• 

1 





*To supplement Table 9. p. 11, Farm Prices and Coats in Michigan. Mich Agr Kxp. Sta Quart 
Bui . HO, (2), Nov 1937 
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Table 10. Index numbers of farm prices of Michigan feed crops, 1910-41* 
(1910-14 = 100) (com, oats, barley, alfalfa hay). 


Year 

January | 

I 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Weighted 

av^age 

1910-14 

97 

99 

100 

102 

105 

107 

106 

102 

99 

99 

98 

98 

100 

1924-28 

115 

116 

115 

112 

116 

120 

118 

113 1 

106 

108 

108 

111 

110 

1929 

108 

115 

116 

110 

108 

109 

106 

101 

102 

107 

106 

106 

109 

1930 

106 

106 

104 

107 

106 

102 

93 

101 

117 

119 

116 

115 

106 

1931 

112 

106 

102 

101 

100 

91 

78 

70 

67 

65 

67 

68 

88 

1982 

64 

62 

60 

60 

59 

56 

51 

48 

47 

45 

43 

41 

53 

1933 

41 

41 

42 

47 

54 

55 

70 

66 

66 

64 

66 

66 

56 

1934 

71 

76 

81 

86 

89 

99 

105 

127 

137 

135 

129 

132 

101 

1935 

120 

131 

126 

122 

116 

107 

75 

61 

60 

61 

56 

56 

96 

1936 

57 

59 

56 

57 

57 

61 

74 

92 

96 

! 96 

98 

102 

76 

1937 

108 

111 

109 

111 

114 

108 

96 

73 

76 

74 

72 

75 

93 

1938 

77 

76 

75 

73 

69 

67 

66 

56 

55 

60 

61 

60 

67 

1939 

61 

62 

62 

62 

66 

65 

60 

56 

66 

66 

69 

74 

65 

1940 

76 

77 

81 

80 

78 

72 

66 

58 

66 

62 

66 

66 

71 

1941 

71 

69 

69 






1 

i 






*To suppileinent Table 10, p 12, Farm Prices and Costs hi Michigan A reprint from Mich Agr. 
Kxp Sta Quart Pul . x*(K (2), Nov 1937 


Table 11. Index numbers of farm prices of Michigan meat animals and wool, 
1910-41* (1910-14 = 100) (cattle, calves, hogs, sheep, lambs, wool). 


Year 

January 

February 

March 

April 

{ 

May I 

V 

c 

a 

•-9 

July 

August 

September 

0. 

.c 

C 

November 

December 

Weighted 

average 

1910-14 

99 

99 

98 

99 

103 

102 

101 

103 

104 

101 


96 

100 

1924-28 

141 

145 

146 

149 

147 

147 

149 

152 

155 

154 

147 

146 

149 

1929 

160 

165 

171 

171 

175 

169 

173 

170 

161 

l.')9 

149 

151 

163 

1930 

154 

156 

153 

145 

137 

138 

125 

123 

126 

120 

116 

100 

133 

1931 

112 

108 

106 

107 

101 

93 

93 

94 

91 

84 

76 

71 

93 

1932 

70 

69 

70 

69 

60 

59 

71 

70 

68 

62 

58 

56 

64 

1933 

55 

59 

59 

57 

66 

70 

71 

70 

70 

71 

65 

59 

61 

1934 

65 

75 

75 

71 

70 

68 

71 

72 

82 

78 

72 

73 

72 

1935 

94 

103 

115 

115 

118 

120 

118 

128 

131 

129 

123 

125 

118 

1936 

128 

129 

126 

127 

123 

126 

125 

129 

129 

124 

120 

125 

126 

1987 

135 

131 

134 

136 

137 

142 

144 

156 

153 

141 

125 

117 

137 

1938 

118 

113 

121 

116 

113 

118 

123 

117 

119 

114 

118 

112 

116 

1939 

117 

118 

120 

116 

113 

100 

114 

110 

126 

118 

114 

107 

115 

1940 

1941 

112 

130 

111 

132 

110 

131 

109 

114 

109 

116 

118 

119 

119 

117 

117 

113 


*To supplement Table 11, p 13, Farm Prices and Costs in Michigan. A reprint from Mich. Agr* 
Exp Sta Quart Bui , ^0, (2), Nov 1937 
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Table 12. Index niunbers of farm prices of Michigan poultry prodncte, 1910*41* 
(1910-14 = 100) (ehickeas, eggsy 


Year 

January 

1 

Cm 

March 

April 


June 

July 

August 

September 

October 

November 

December 

ll 

1910-14 

127 

119 

104 

92 

92 

93 

94 

97 

106 

112 

120 

128 

100 

1924-28 

199 

178 

143 

143 

145 

144 

148 

156 

169 

183 

213 

224 

156 

1929 

186 

186 

177 


156 

161 

165 

179 

177 

202 

216 

221 

■K 9 

1930 

194 

174 

137 

136 

129 

119 

122 

129 

140 

148 

157 

141 

169 

1931 

125 

104 

107 


93 

95 

98 

mum 

113 

118 

133 

121 

miim 

1932 

99 

84 

75 

74 

70 

69 

77 

84 

89 

111 

124 

127 

79 

1933 

100 

64 

62 

63 

67 

56 

93 

87 

96 

116 

128 

116 

89 

1934 

87 

88 

83 

82 

78 

74 

75 


107 

113 

134 

124 

87 



mEm 


114 

121 

117 

115 

121 

141 

146 

156 

152 

123 

1936 

124 

138 

117 

108 

112 

113 

116 

122 

124 

137 

171 

148 

116 

1937 

mMim 

107 

112 

117 

104 


112 

119 

134 

145 

165 

141 

118 

1938 

130 

105 

105 


109 

110 

113 

118 

131 

144 

161 

138 

113 

1939 

107 

99 

■Ea 

96 

93 

87 

96 

104 

111 

120 

133 

99 

97 


98 

105 

91 


87 

82 


99 

112 

124 

137 

128 

97 

1941 

103 

97 

97 












♦To supplement Table 12, p 14, Farm Prices and Costs in Michigan A reprint from Mich Agr. 
Exp Sta Quart Bui , 30, (2). 1937 


Table 13. Index numbers of farm price* of Michigan dairy products, 1910-41* 
(1910-14 = 100) (milk, butterfat). 


Year 

i 

*-s 

u* 

sS 

3 

5 

V 

1 

a 

C 

s 

June 

3 

« 

3 

3 

< 

’1 

1 

a 

1 

0 

1 

a 

i 

> 

o 

1 

i 

0 


1910-14 

115 

no 

103 

96 

85 

83 

86 

94 

101 

109 

118 

120 

100 

1924-28 

168 

166 

163 

158 

150 

147 

150 

153 

158 

163 

165 

171 

158 

1929 

176 

174 

178 

167 

162 

155 

165 

162 

165 

173 

170 

161 

165 

1930 

145 

140 

136 

141 

136 

126 

128 

138 

160 

145 

138 

126 

137 

1931 

114 

105 

106 

104 

92 

83 

89 

99 

106 

109 

100 

98 

99 

1932 

86 

78 

76 

71 

68 

64 

64 

69 

71 

69 

71 

74 

71 

1933 

71 

66 

64 

66 

72 

74 

87 

82 

86 

87 

89 

80 

77 

1934 

75 

87 

92 

89 

88 

90 

92 

101 

99 

99 

108 

no 

94 

1936 

113 

124 

114 

119 

102 

92 

94 

98 

101 

108 

116 

124 

107 

1936 

127 

130 

118 

116 

108 

108 

122 

130 

132 

131 

131 

132 

122 

1937 

134 

132 

134 

131 

126 

120 

120 

125 

132 

136 

145 

150 

137 

1938 

136 

122 

122 

114 

104 

99 

101 

103 

105 

107 

108 

114 

in 

1939 

108 

105 

101 

94 

91 

92 

94 

98 

103 

114 

119 

122 

102 

1940 

1941 

120 

127 

122 

124 

117 

124 

113 

no 

106 

106 

112 

112 

119 

124 

138 

115 


♦To supplement Table 13, p 15, Farm Prices and Costs in Michigan. A reprint frtim Mich Agr. 
Exp Sta. Quart Bui , 20, (2), Nov 1937 
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THE GRADE AND CONDITION OF SOME COMMERCIAL PACKS 
OF MICHIGAN APPLES IN MID-WINTER 


ROY E. MARSHALL 

• SrcTioN OK Horticulture, Michigan State Coilece 

AND 

CLARENCE BOLANDER 

Director of Marketing, State Department of Af.RiruLTURE 

Observations in several cities during the past fall and winter showed 
that some apple packs from Michigan were of poor quality because 
of (a) careless grading, (b) bad bruises and decay developed subse- 
quent to grading in the packing house, or (c) both careless grading 
and subsequent development of bruises and decay. The problem ap- 
peared to be serious enough to justify the careful grading of a few 
random packs and then showing the packers of these containers how 
their fruit graded out compared with packs of other packing houses 
in the same producing district. 

Inspectors of the State Department of Agriculture obtained 26 
random-selected bushel packs from seven storages of packing organ- 
izations in Berrien and Van Buren counties during the week beginning 
Jan, 6, 1941. Those from two concerns were shipped by railway ex- 
press to the State Department of Agriculture at Lansing. The other 
lots were delivered from the respective storages to the State Depart- 
ment of Agriculture in inspectors’ cars. During the latter part of that 
week, all lots were shipped by truck to the Department of Horticulture 
at Michigan State College where they were opened and graded on 
January 11. 

Five individuals of the Department of Horticulture stall graded 
the apples under the general supervision of one individual but there 
were unquestionably some inconsistencies in interpretations. What may 
be interpreted as 33 per cent color by one individual may appear to 
be less than that amount to another. The graders attempted to estab- 
lish a definition of bad ])ruises but again this is a matter of judgment 
and judgments are prone to differ at times. 

The name of the packer, the designated grade and minimum size, 
and the kind of container and pack were recorded for each container 
before grading was attempted. In the process of grading, each in- 
dividual apple w^as examined carefully and classified for: “within 
grade,” below grade for color, under designated minimum size, bad 
bruises and skin breaks, decay, and below grade for other reasons, 
including excess scab, excess numbers or sizes of stings, excess russet- 
ing, badly misshapen fruits, and similar designations. The fruits were 
then counted and the number in each classification was recorded. 

Table 1 shows the grade-out record for each of the 26 containers 
and Table 2 the grade-out record for each shipper included in the study. 



Table 1. Actual srade-cmt records for 2B packed containers of Michigan Apples. 
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No 

1 

2H 

99 

0 

18 

0 

18 

51 

0 

51 

TO 


F. 

3 

87 

1 

0 

0 

1 

56 

0 

56 

57 

X 

No. 

1 

2H 

159 

7 

2 

27 

34 

6 

1 

7 

38 


No. 

1 

2H 

100 

5 

9 

12 

26 

13 

10 

23 

47 

> 

No. 

1 

2H 

100 

2 

2 

0 

4 

65 

2 

67 

71 


No. 

1 

2H 

116 

0 

5 

38 

42 

11 

4 

16 

58 

H 

No. 

1 

2H 

153 

0 

3 

20 

22 

2 

0 

2 

24 

CQ 

d-»2 2”8S 

At W 


F 

2H 

99 

6 

6 

17 

30 

8 

1 

9 

38 

<y 

F. 

2H 

141 

10 

15 

7 

32 

6 

1 

7 

39 


d-s;® go gg 

!6 « 

o 

F. 

2H 

119 

6 

4 

12 

22 

' 19 

0 

19 

40 

i 

m 



P-Xg oo 


No 

1 

2H 

149 

5 

0 

2 

7 

4 

1 

5 

11 


No. 

1 

2H 

166 

3 

11 

19 

33 

5 

0 

5 

37 

H 

F. 

157 

14 

12 

9 

36 

9 

2 

11 

47 

B 

No. 

1 

2H 

167 

16 

7 

3 

25 

9 

0 

9 

34 

X 

F. 

2M 

141 

0 

0 

2 

2 

64 

1 

66 

68 

O 

C4 1-^ 


F. 

2H 

132 

18 

8 

12 

35 

2 

2 

4 

39 

» 

0»OC<h. i-iO ^OO 

;z; « iS 

Q 

No. 

1 

2H 

145 

2 

0 

11 

13 

55 

1 

56 

69 

O 

No. 

1 

2H 

171 

5 

10 

24 

38 

4 

0 

4 

41 

» 

b-'Xg 322S? *® *S 

-< 

OOOO go go 


Deagnated grade 

Minimum size declaration 

No. apples in container . . 

Percoitage bdow grade 
for: 

Size 

Color 

Other defects 

AH defects at pack- 
ing time* 

Bruises and skin breaks 
(%) 

Decay (%) 

Total postgrading 
d^ects* (%) 

Total ofl-grade* (%) 


t F. =U. S. Fancy. 

^Additions may not appear to be correct because (1) some fruits had more than one defect and (2) all percentage figures are roundbd to nearest whole number. 
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Table 2. Aetual grade^out reeordt for 7 commercial packers of Micbigan apples. 
(Based on 3 to 4 containers eacb.) 



CodeCletter'for individual packers 

a 

B 

C 

D 

£ 

F 

G 

Average 

No. apples in container 

561 

564 

634 

645 

410 

360 

286 

3.460 

Percentage below grade for: 









Size 

1 

14 

5 

7 

7 

6 

1 

6 

Color 

0 

0 

5 

6 

6 

8 

7 

6 

Other defects 

4 

8 

14 

17 

17 

20 

0 

12 

All defects at packing time* . . 

5 

31 

23 

29 

29 

32 

8 

23 

Bruises and skin breaks (%) 

52 

6 

4 

5 

10 

13 

58 

18 

Decay (%) 

1 

1 

0 

0 

3 

1 

1 

1 

Total postgrading 









defects* (%) 

53 

7 

4 

5 

13 

14 

59 

19 

Total oflf-grade* (%) 

58 

37 

27 

34 

41 

45 

66 

42 


’^Additions may not appear to be correct because (1) some fruits had more than one defect and (2) all 
percentage figures are rounded to nearest whole number. 

Eleven of the packs were designated as U. S. Fancy and the others 
as U. S. No. 1 grade. All packs were of the Delicious variety except 
Lots V, Y, and Z, which were of Northern Spy. One bushel was packed 
with a minimum size of 3 inches, nine bushels with a 2^-inch minimum 
designation, and the others were labeled minimum size inches. 
There were two tub-type bushel baskets (C and M) and four corru- 
gated cardboard containers with double walls (A, H, D, and P). All 
other lots were packed in the so-called eastern box (11 x 12 x 16 
inches) by what is generally designated as the '*face and fiir' method. 
The walls of these boxes were lined with cardboard and either corru- 
gated caps or cushions were used on tops and bottoms of packs. The 
cover for each box consisted of four by 2^-inch strips. Individual 
apples in the face of packs V, Y, and Z were wrapped. Most of the 
packers had tried to get just enough bulge to hold apples firmly with- 
out seriously bruising them. 

All figures in Tables 1 and 2 below the line “No. apples in container” 
are percentages. The sub-totals and totals marked with asterisks may 
be greater or smaller than the actual totals for figures in the columns. 
This is largely because an apple might be sub-grade on two or more 
counts, such as being under the designated minimum size, sub-grade 
in color, and badly bruised. Such an apple was designated as being 
below grade for each of these items but in the sub-totals and totals it 
is counted as one fruit. Furthermore, all percentage figures in the 
table are rounded to the nearest whole number. 

Siie and Color Deficiancios 

The federal specifications for apple grades permit a tolerance of 
5 per cent for size. This means that not more than 5 apples in 100 
may be smaller than the minimum size declared by the packer. Eleven 
of the 26 packs exceeded this tolerance and the average percentage 
of apples failing to meet declared size grades was 6 per cent (see Table 
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2, last column). Two packers (Table 2, A and G) packed well within 
the size tolerance and another (C) averaged just under the tolerance. 
On the other hand, the packs of one plant (B) graded 10 to 18 per 
cent undersized apples. Obviously, in this case, the sizing machine 
was not properly adjusted. Half of the packs of three of the seven 
packers exceeded the size tolerance. 

In each case, the apples were sized by machine prior to packing. 
No machine, when operated under commercial conditions, can be in- 
fallible in sizing apples. However, if a machine is properly adjusted 
and if it is not operated at excessive capacity, the numbers of under- 
sized apples that are delivered to respective bins should be well within 
the specified tolerance. This tolerance is permitted to take care of 
unavoidable inaccuracies of mechanical equipment. It is not intended 
that equipment may be adjusted to permit a few undersized apples to 
go into each pack. 

Minimum color requirements for varieties and grades are specified 
very definitely but human eyes must be relied upon to estimate whether 
each apple has sufficient color to meet the minimum requirements for 
Fancy or for No. 1 grades and this must be done while the fruits arc 
rolling past the sorter at rates of perhaps 100 to 150 per minute. It is, 
therefore, unreasonable to assume that no undercolored specimens will 
be found in a commercial pack. Yet, approximately one-half of the 




Fig. 1. Only two of the seven commercial packers supplying apple packs 
for this study were well within the size tolerance of 5 per cent. Seven of 
the 26 bushels available for the study contained more than two times as 
many apples below the declared minimum as are permitted in the federal 
standards. 
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Fig. 2. Apples packed U. S. Fancy or U. S. No. 1 must not have corked- 
oyer scab spots having a total or aggregate area of more than %-mch in 
diameter. Nearly one-half of the containers available for this study contained 
enough apples with excess amounts of scab to exceed the total tolerance 
allowable for all defects other than lack of size. Two of the seven packers, 
however, packed all containers well within the tolerance for such defects. 


])acks under consideration had fewer than 5 ])er cent undercolored 
fruits. On the other hand, 8 of the 20 packs exceeded 10 per cent 
undercolored apples, which is the total tolerance allowed for all apples 
under grade for any reason except undersize. 

Grade Deficiencies Otfa«r Than Size and Color 

‘^Other defects,” as listed in tables 1 and 2, included stings, scab, 
seriously deformed fruits, and excess russeting. More than 10 per cent 
of the fruits in 50 per cent of the containers were defective in this 
classification. One box (U) had 38 per cent of its fruits below the 
standards specified for U. S. No. 1, This was mostly scab that was 
evident at the time of grading. In some cases, the stings were too large 
to be permitted in the grades and in some others more than two stings 
were found on fruits. Apples were designated as being seriously de- 
formed when it was considered that a commercial paring machine would 
not remove most of the peel. 

Inasmuch as the designated tolerances are for all defects other than 
size, the percentages for ‘"color” and for “other defects” of Tables 1 
and 2 should be combined to determine the proportion of packs that 
were within the designated grades and their tolerances. Only 9 of the 
26 packs would come within the grades and allowed tolerances, and 
only 2 of the 7 packers were packing according to the intended stand- 
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ards. At the time the packs were made, an average of about 18 per 
cent of the apples were below grade compared with an allowable toler- 
ance of 10 per cent. 


Bniites and Skin Breaks 

The foregoing discussion has dealt with defects which were evident 
at the time of grading and packing. Bad bruises and skin breaks that 
were found on fruits in these containers are assumed to be ^‘incident 
to proper handling and packing,’* though it is likely that a few of them 
may have been present at the time of grading. It is, therefore, incor- 
rect to state that any one of the lots of apples under consideration was 
undergrade because of bruises and skin breaks. Nevertheless, bad 
bruises and skin cuts detract seriously from the appearance of the 
apples in the market and either of them makes conditions favorable 
for development of decay. Thus, a bushel of apples may meet all grade 
specifications but be a very inferior lot of fruit because of bruises and 
cuts resulting from packing operations and subsequent handling. Lots 
A and Y of Table 1 are excellent examples. 

Tables 1 and 2 show very wide ranges in amounts of bruising. Some 
containers that had been packed with high percentages of sub-grade 
apples survived storage and arrived at shipping destinations with very 
few bad bruises or skin breaks (Table 1, C, F, and T), while the apples 
of several lots were badly bruised and were very disappointing to their 
shippers as well as receivers. 

Lots A, D, H, P, V, Y, and Z of Table 1, and A and G of Table 2 
were shipped by railway express from shipping points to Lansing while 



Fig. 3. Most of the apples with bad bruises were found in the middle 
portions of the containers. Apples in the face layer of most packs were 
relatively free from serious bruising. Large apples bruised more seri- 
ously than those of medium size. 
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Other lots were transported in inspectors’ cars. Fifty-four per cent of 
the apples shipped by express were badly bruised or skin-punctured 
compared with 7 per cent for those transported by automobiles. The 
great amount of bruising in some of these lots was partly due to the 
fact that four of the seven containers were corrugated cardboard boxes 
and the jumble pack apples were loose on arrival at destination. Again, 
the other three of the seven bushels consisted of Northern Spy apples 
while all others were Delicious. The conditions of this test were such 
that it is not possible to determine just how much of the bruising was 
due to variety, how much to method of transportation, nor how much 
to the container. 

Apples of large size seemed to be more subject to serious bruising 
than smaller ones. The percentage of badly bruised apples in the 
2j4“inch packs ranged from 6 to 65 per cent with an average of 11 
per cent while the 2j4-inch packs ranged from 1 to 9 per cent with 
an average of 5 per cent. 

Apples in the face layer of most packs were conspicuously freer of 
bruises than other fruits. This was particularly true when the apples 
in the face were wrapped. Most of the bruised apples were found in 
the middle portions of the containers. This leads one to question the 
advisability of the face and fill pack for the larger apples of certain 
varieties. 

Thirteen of the 26 bushels were free from decay at the time of 
examination. On the other hand, 10 of the 100 apples in one bushel 
showed active decay. The average for all the lots was slightly less 
than 1 per cent decay. 

Conclusions 

Only a few of the packs of seven of the great number of packers 
of apples in Michigan were studied and it is not claimed that these 
packs were representative, were poorer, or were better than the aver- 
age for the state. 

The foregoing data are presented to give the packers of Michigan 
apples some conception of the condition of these apples after some 
80 to 90 days storage and transportation. Some of the containers may 
have been subjected to very rough handling and some of them may 
have been handled carefully subsequent to packing. The data warrant 
two rather definite conclusions: (1) that some of the fruit that is packed 
in some of our better known packing houses has not been graded care- 
fully enough to enable it to meet the grade specifications .and per- 
mitted tolerances, and (2) that there should be a change in methods 
of packing the eastern box so as to avoid serious bruising in this con- 
tainer if it is to become the dominant one for packed apples. 
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A PRELIMINARY EXPERIMENT UPON BONING, CURING, 
SMOKING, AND COOKING TURKEY MEAT 


J. A. DAVIDSON, P. J. SCHAIBLE and RAY PILLAR 
Sections of Poultry Husbandry and Chemistry 


In recent years, there have been surpluses of turkeys which are too 
large for small or medium-sized families. If these turkeys were boned, 
they could be easily cut to order for any size family. If precooked, such 
a product could be sliced by machine and used as sandwich filling or as 
cold meat. If cured and smoked, they would be preserved more satis- 
factorily and would appeal to a type of market as yet unexploited. 
Obviously, boned turkey would require considerably less space during 
cold storage because of the elimination of inedible material. 

A method for curing and smoking turkey carcasses has been de- 
veloped by Schaible, Davidson and Sykes (1) and common boning pro- 
cedures recently have been reviewed by Schaible and Davidson (3). 
Fresh smoked turkey roll has been reported by Treat (2). The present 
study was made to adapt the curing and smoking method to boned 
turkey and to develop means for precooking the smoked product. 

Experimental Procedure and Observations 

Seven hen turkeys approximately 28 weeks of age which had been 
reared in confinement on the college poultry farm were used in this 
study. They were killed, dry-picked, drawn and boned. The boning 
was done as follows : The tendons were pulled, using an ordinary hook, 
wshanks removed and wings cut off at the second joint. The skin was 
slit along the backbone, and the backbone was sawed through. The 
flesh and skin were peeled off together, using a boning knife to ease 
the flesh from the skeleton in one piece. The legs and wings were 
pulled from the outside in, so as to remove the remaining tendons. 
The meat was rolled from the two sides to make a double roll and held 
by skewers while it was tied with cord to hold the roll in shape. 

Curing: The rolls were '‘stitch-pumped'’ with the curing brine. Six 
rolls were immersed in .salt solution for 24 hours, and one for 12 hours. 
The latter proved too short a time. The processing was done in a local 
meat packing plant and the packer’s solution for curing hams was used. 

Cooking: All of the rolls were cooked in the individual ham cookers 
used by packing plants. These pans have covers that shut tightly so 
that no substances escape. Three rolls were cooked 18 minutes to 
the pound in boiling water and four were cooked 28 minutes to the 
pound in the same manner. Those cooked 18 minutes were "under 
done’' and those cooked 28 minutes were well done. It is probable that 
cooking time will vary with the age and quality of the bird. 
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Smoking: The cooked rolls were placed in a viscose ham casing and 
smoked 6 hours at 160° F. in hardwood smoke. Six hours was judged 
insufficient, although it had proven sufficient where ham stockinettes 
had been used on drawn uncooked turkeys (1). Apparently the casing 
is more impervious to the smoke than the skin and the inner mem- 
branes surrounding the visceral cavity of the bird. It is probable that 
8 to 12 hours will give sufficient smoke flavor. The casing produced 
a much more desirable looking package. 

Data 

A record of the weight of the turkeys at various stages is given in 
Table 1. The weight of the processed meat amounted to 45.8 per cent 
of the undrawn dressed weight of the birds. The giblets and meat 
remaining on the skeleton might have been utilized in the production 
of canned soup. Meat remaining on the skeleton was determined by 
cooking and weighing the cleaned skeleton ; some loss of soluble mate- 
rials from the skeleton is included in this weight. 


Table 1. Shrinkage data in pounds. 


Weight 

'rurkey number* 

Ave 

perceni 

Live 

weight 

rage 
tage of 

“Blood- 

and- 

feather*’ 

weight 

1 

2 

3 

5 

7 

8 

9 

Live 

15 6 

14 0 

13 2 

15 2 

12 8 

16 1 

13.5 



“Blood-aiid-feather” drense^l 

14 6 

12 8 

12 1 

14.0 

11 8 

14.9 

12 6 

92 3 


Drawn (neck and giblets not 










included) 

11 5 

10 1 

0 4 

11.2 

9 2 

11 f> 

9 9 

72 6 

78 6 

Boned . 

9 2 

7 9 

7 3 

8 7 

7 2 

9.2 

7 7 

57.0 

61.7 

Meat recovered from skeleton. 

1 5 

1 2 

1 1 

1 3 

1.1 

1 1 

1 2 

8.6 

9.2 

Cured, precooked and smoked 

6 9 

5 9 

5 4 

6 5 

5 2 

7 1 

5 5 

42.3 

45.8 


♦Turkeys were treated as follows: Numbers 1 and 8 were cured 24 hours, cooked 18 rniniit 
pound; numbers 2, 4, 5 and 9 were cured 24 hours, cooked 28 minule-s per pound, and number 
cured 12 hours and cooked 18 minutes oer noiind 


Table 2 gives com])arative i)rices per pound, assuming 25 cents per 
pound as a l)asis for “blood-and- feather” dressed turkeys. The fresh 
boned price assumes that enough will be obtained for the giblets to 
pay the cost of boning, which is not unreasonable to expect. The boned, 
cured, smoked and cooked price is based on the assumption that 2 cents 
per pound w'ould cover the cost of processing. 


Table 2. Calculated prices (in cents) per pound. Comparison of fresh, 
boned, and processed turkey. 


Bird number 

1 

2 

4 

6 

7 

8 


**Blood-and-f eat her” dressed 

25 

25 

25 

25 

25 

25 

25 

Fresh boned^ 

39 

40 

41 

40 

40 

40 

40 

Boned, cured, cooked, smoked** 

55 

56 

58 

56 

59 

55 

59 


♦Giblets assumed to pay cost of boiniiR. 
♦♦Two cents per pound allowed for processing. 
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Fig. 1. Boned, cured, smoked turkey rolls. The one on the right 
has casing removed. 


Summary 

A procedure for producing precooked, smoked turkey roll has been 
outlined. It is believed that this product offers a feasible means* of 
utilizing some of the surplus larger turkeys to the extent of opening 
up untouched outlets for turkey meat. The price that would have to 
be obtained for the product is not beyond the range of competitive 
lines from other sources. 
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MARKETING HUSKED SWEET CORN 


KEITH C. BARKONS 
Section or Horticulture 


As a fresh market vegetable, sweet corn has never achieved the 
importance it deserves. Although it is one of the most popular home 
garden crops, the volume consumed by the average urban family is 
relatively small, even though the price the grower receives often does 
not justify its production. 

Among the reasons for the lack of consumer interest in fresh sweet 
corn, poor quality is undoubtedly paramount. At summer tempera- 
tures the sugars in corn rapidly change to starch and the delightful 
flavor is soon lost. This loss of quality can be greatly retarded by 
refrigeration, but because of the large volume involved owing to 
the husks, corn is seldom cooled before moving to market or held in 
a refrigerator at the points of wholesale or retail distribution. The 
effective insulation provided by the husks makes the rapid cooling of 
freshly harvested corn difficult. 

Next to lack of quality, the housewife's reluctance to purchase more 
fresh sweet corn appears to be due to the frequent presence of corn 
borer or earworm larvae. Even though injury is confined to whe tip 
of the ear the very presence of a “worm" often stifles interest in the 
epicurean aspects of the corn itself, regardless of its appearance or 
flavor when it reaches the table. Too often much of the corn has to be 
discarded or excessively trimmed owing to larval damage and the pur- 
chaser feels cheated even though the price may have been ridiculously 
low. The likelihood of frequent purchases throughout the season is 
thus reduced. 

Much consumer resistance to buying sweet corn is due to the corn's 
immaturity or over age. Unless it is carefully selected by the consumer 
much of the corn received is likely to be too “old" or too “young" to 
suit most tastes. 

The time required for preparation is often a deciding factor in the 
consumer's choice of a vegetable; it takes but a few seconds to open 
a can of corn but minutes are required to husk and silk even a few 
ears. The labor involved places a definite limitation on the use of fresh 
sweet corn in restaurants where the tendency is to keep the amount 
of help needed at a minimum by using many canned and frozen products. 

The writer has long felt that these hindrances to greater consump- 
tion of fresh sweet corn might be largely eliminated if a means of 
marketing a product already husked and silked could be devised. Husked 
corn lends itself readily to rapid cooling and refrigerated storage dur- 
ing transportation and marketing. Borer and earworm larvae continue 
to feed after harvest, and their activity can be stopped by husking 
and cleaning as soon as the ears are picked. Frequently earworms are 
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still in the silks when the corn is at its prime, or at most only the tip 
of the ear has been injured. If allowed to remain in the husks at room 
temperatures for as much as 24 hours they may have eaten their way 
a considerable distance down the ear. 

Preparation for Market 

An investigation of the possibilities of marketing husked sweet 
corn was conducted during the summer of 1940. Although the test 
was limited in scope the great interest shown in the product and the 
thought that market gardeners might find the method worth a trial 
prompted this preliminary report. 

“Cellophane"' bags were first tried but were soon discarded in favor 
of a “Cellophane’" package as shown in Fig. 4. After being husked, 
silked, and trimmed to uniform length a triangular stack of six ears 
is made on a sheet of “Cellophane"" cut to the necessary length from 
a roll 20 inches wide (Fig. 3). This is a standard width for roll “CellO' 



Fig. 1. Husking corn on the plant. To keep the ears 
clean, harvesting should be done when the plant is dry. 
Paper-lined baskets should be used as shown in Fig. 3. 
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I'ig. 2 Trimming. The tips should be removed as well 
as the silks and pieces of husks. 


phane” and a 20-inch sheet is sufficient for wrapping six ears of most 
hybrids and open-pollinated varieties now grown for market purposes. 
The package is wrapped by bringing first one edge and tlien the other 
over the top ear and then folding the ends in a triangular manner to 
conform with the stack of corn. The package is then scaled with a 
strip of cellulose “Scotch” tape extending from one end along the side 
where the two edges overlap and across the other end. 

It was found that considerable labor could be saved by husking the 
corn on the stalk rather than to harvest in the usual way and husk 
later. The method employed is illustrated in Fig. 1. While a portion 
of the husks are stripped down with one hand the other is used to pull 
the silks and the balance of the husks away from the cob. The ear is 
then grasped with the first hand as close to the butt as possible and 
broken out by bending downward. 

In order to keep the corn as clean as possible baskets used in the 
field were lined with paper, as shown in Fig. 2. It was found that if 
harvested when the stalks were dry, little dirt, such as the dried por- 
tions of the silks, clung to the husked ears. Although washing was 
practiced with some of the com marketed, this extra operation adds 
considerably to the expense involved and seems unnecessary if care 
is exercised in keeping the corn clean in the field and packing shed. 

The corn was then trimmed with a sharp knife; the rough butts 
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were cut oflf and pieces of husk wedged between the rows of kernels 
were removed (Fig. 2). Three lengths were packed' and the tips were 
cut oflf to whatever extent necessary to fit the ears to one of the length 
grades. All poorly filled tips and all that were damaged by earworm, 
borer, or smut were removed. Frequently ears showing considerable 
worm damage could be used in the smallest length grade after removal 
of the injured portion. Silks were removed by hand, although towards 
the end of the season it was found that a medium stiflf brush could be 
used to speed up the desilking. It has been suggested that rubber 
gloves are also an aid in removing silks. 

Eoononuc Gmsidaratioiia 

Towards the end of the season records of the time required for the 
various operations were kept. On several successive days it was found 
that one man could prepare from 10 to 12 packages per hour including 
all steps from harvesting to wrapping and placing in cartons ready 
for delivery. At 35^ per man hour this labor involved a cash outlay 
of from 3^ to 3^^ per package of six ears. In addition, the “Cellophane” 
and cellulose tape cost approximately 1^ per package. No doubt greater 
speed could be attained on a larger scale of operations so the total cost 
would not exceed 4(1 per package. 



Fig. 3. Wrapping. Six ears are placed in a triangular 
stack, wrapped in “Cellophane,” and sealed with cellu- 
lose tape. 



VOL. 23 — MAY, 1941 — NO. 4 


237 



Fig. 4. The finished package ready for market. 


The packages of six ears retailed for a minimum of 15^ except for 
some of the smallest sizes which retailed for 12ff. During the period 
the packages retailed for 15^, the grocer handling the corn was re- 
tailing good quality corn in the husk for 15^ per dozen, exactly half 
as much per ear. At the Lansing market, corn could be purchased 
during this same period for as low as 10^ per dozen. Still, few persons 
objected to the price of the husked corn and the demand exceeded the 
supply available from the college plots. Although the cost of prepar- 
ing husked corn for market is such that it would necessarily have to 
sell for more than ordinary corn, this premium could be proportionately 
lower as the retail price increased. 

During much of the season the corn was sold to the grocer for 12^ 
per package for the longer grades which constituted most of the crop. 
If growers had a cost of 4^ per package for harvesting, preparation, 
and materials they would realize 1^ per ear in the field even though 
the product wholesaled for only 10^ per package of six. This is a fair 
return on sweet corn, which will often yield approximately 10,CXX) 
marketable ears per acre on fertile soil and with ample moisture, pro- 
vided, of course, that there is not excessive insect damage’*' and that 
productive varieties or hybrids are planted. 

The grocer handling the corn was especially enthusiastic about this 
method of marketing because his losses were reduced to a minimum. 
So often a sizable proportion of corn purchased for resale is unmarket- 
able and the grocers' profits are cut to almost nothing. Each customer 
tends to pick out the better ears and at the end of the day only those 
of inferior appearance remain. Often these ears have some worm 

*For methods of controlling the corn car worm and the European corn borer, 
the reader is referred to his County Agricultural Agent or the Department of 
Entomology, Michigan State College. 
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damage near the tip which could have been readily removed had the 
corn been husked and packaged on harvesting. Because of the dif- 
ference in probable losses the merchant who handled the packaged 
corn was very willing to retail it with a 20% mark-up while at least 
a 30% margin was considered essential with corn in the husk. 

It was found very convenient to place corn harvested and packaged 
in the afternoon in a refrigerator until delivery the following morning. 
Moisture condensed inside the “Cellophane” to some extent but this did 
not seem to hurt materially the sales appeal of the package. Much 
of the condensed moisture again evaporated when the package was 
allowed to warm to room temperatures. Although the corn retailed 
in this test was all sold on the day of delivery there is no reason why 
any packages left over could not have been placed in a refrigerator 
overnight and sold the following day. 

Packaged corn kept refrigerated was eaten as long as 10 days 
after harvest and*found to be equal in quality to much of that found 
on city markets. Such a long period of storage is not to be recom- 
mended but if properly refrigerated there is no reason why corn 
should not remain on sale for a period of two or possibly three days. 
Longer periods should be unnecessary if growers have a continuous 
supply available and merchants do not overstock. Some highly per- 
ishable vegetables such as lettuce are now kept in refrigerators in 
retail stores only enough being removed at a time for display pur- 
poses. Such a practice would be highly desirable with sweet corn, 
especially that which is not likely to be sold the same day it is received 
by the merchant. 

A western New York grower has shipped, a considerable volume 
of corn to New York City with the ears husked, thoroughly cleaned, 
and wrapped individually in a parchment paper. The corn thus mar- 
keted is cooked and served in the parchment. This product was re- 
ceived very favorably by the restaurant and hotel trade. The cost of 
the parchment wrappers is about cent each when imrchased in small 
quantities so the total cost of preparation for market would be some- 
what higher than that for the “Cellophane”-wrapped product. 

No doubt the demand for corn prepared for cooking and wrapped 
in “Cellophane” or parchment paper will be largely confined to those 
retail markets where consumers are not unduly limited in their food 
budgets. The restaurant trade should also be a good outlet for such 
a product. It appears very probable that the consumption of fresh 
sweet corn would increase if a high quality “ready-to-cook” corn had 
wide distribution. From the growers' standpoint it seems very likely 
that the per acre returns might materially increase if corn was mar- 
keted in this way, and at the same time profitable labor might be 
created for the grower and his family. 

It would be especially important for producers trying this method 
of marketing to deliver a high quality product at all times and, in- 
sofar as possible, to encourage proper handling by the retail merchant. 
“Cellophane”-or parchment-wrapped corn would soon acquire a bad 
reputation if a poor quality product found its way to market. A daily 
delivery service to stores would be ideal and it would be to the inter- 
est of both the grower and merchant not to market corn after the 
second or possibly the third day even though it had been refrigerated. 
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Care should be taken in harvesting not to allov^ the corn to get too 
old. It is impossible to avoid some variation in the stage of maturity; 
perhaps the best w^ay to solve this problem is to include ears of slightly 
varying stages in one package, as frequently the tastes of persons 
in the same family will differ with respect to the maturity preferred. 

lujuipment now used by commercial canners and freezers of whole 
ear corn could be successfully used to eliminate much hand labor. 
Machines are available for husking, silking, trimming to uniform 
length, and washing. No doubt aids in wrapping such as heat sealing 
of the '‘Cellophane” could also be employed. Owing to the cost of 
such equipment a large volume would have to be handled but it would 
no doubt be profitable for a large grower or shipper or for an asso- 
ciation of growers. 

Recommended Varieties 

Tn recent years several very desirable hybrid sweet corn varieties 
liave been developed which, for canning purposes, have virtually re- 
])laced the open-pollinated varieties such as Golden Bantam, Country 
(>ntleinan, and Stowell’s Evergreen. Many market gardeners now 
plant only hybrids ; the better ones give a larger number of ears per 
acre and mature the crop more uniformly, thus reducing the cost of 
harvesting. In addition, the ears of hybrid corn are more uniform in 
size and shape, which would be a distinct advantage to one marketing 
husked corn. 

Markets in the North now demand only yellow corn equalling or 
approaching the original 8-rowed Golden Bantam in quality. There 
are excellent 8-rowed hybrids available ; however, markets in Mich- 
igan generally prefer corn of larger diameter. On the basis of tests 
at the College plots and the experiences of numerous market gardeners 
the following high quality hybrids having from 10 to 16 rows of 
kernels are recommended for use by growers serving Michigan 
markets : 

Early: Marcross C6-13, North Star 

Second Early: Tendergold, Bancross P 39, Kingscro.st J9 

Main Crop : Golden Cross Bantam 

Late: loana 

'There are many other golden hybrids offered by the seed trade 
which are undoubtedly good; it is suggested that growers test them 
carefully before planting extensively. A few extra early hybrids which 
will mature a few days before those classed as early in the above 
list are available ; however, among those tried the ears were small, 
the yield low, and the quality inferior. If planted at all, such a variety 
should be used to fill only the demand during the few days of the 
harvesting season until the somewhat later varieties become available. 

Because of greater uniformity with respect to time of reaching 
marketable condition a given planting of hybrid sweet corn will fur- 
nish prime ears over a shorter period than most open-pollinated 
varieties. When using hybrids it is very important for growers wish- 
ing to market a succession of corn to plant ones that mature on suc- 
cessive dates and also to make repeated plantings. It is suggested 
that one early hybrid, one or perhaps two from the second early 
group, and Golden Cross Bantam be lused. Seed of each of these 
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should be sown at the time of the first planting and then repeated 
sowings of Golden Cross Bantam should be made to supply quality 
com up until frost. Golden Cross Bantam is of especially high quality 
and gives very good yields, compared with the earlier varieties, so it 
should constitute the bulk of the crop. loana, which matures a few 
days later than Golden Cross Bantam, is being used in its place to 
some extent particularly for canning piirposes, but tests at the Mich- 
igan Station indicate that it is not of so high quality for fresh use. 


METHODS OF RAISING COLTS ECONOMICALLY 


I, U. 13LAKESLKK and .1. E. BREWSTI K 
SEmoN o^ An I MAI Husbandky 

With horse prices at the present low level, farmers are faced with the 
necessity of raising colts as economically as possible in order to be able to 
market them at a working age and still show a profit. 

The Michigan State College conducted a series of experiments over the 
last 10 years involving the raising of colts from the time they were weaned 
until they were of working age. 

The first project was conducted on a group 0^24 Michigan draft foals 
sired by purebred draft stallions. These colts were divided into three lots of 
eight colts each and were fed experimentally at different planes of nutrition 
from Dec. 1, 1931 to Feb. 28, 1934. One lot was fed a liberal ration of 
2 pounds of grain per 100 pounds weight, the second w^as fed a conservative 
ration of 1 pound of grain per 100 pounds weight, and the third was fed a 
limited ration of Yz pound of grain per 100 pounds weight. The grain allow- 
ance was 50 per cent coarsely ground ear corn and 50 per cent oats by weight. 
The hay allowance was the same for all lots. 

From the results of this experiment it was concluded that a limited ration 
of grain and alfalfa hay with free access to straw does not stunt draft colts 
but does retard development. A limited ration seems to have a greater effect 
on weight and condition than on skeletal development. Details as to how the 
colts were fed are found in Michigan Agricultural Experiment Station Special 
Bulletin 253. 

The second group of 24 colts were weanlings from Dakota range mares and 
purebred Belgian stallions. These colts were fed from Oct. 13, ]9i3 to April 1. 
1936. The colts were divided into lots and fed similarly to the colts in the proj- 
ect of 1931 to 1934 except that the grain allowance was 57 per cent coarsely 
ground ear corn and 43 per cent oats; Lot 1 was divided at the beginning 
of the second winter after being fed a liberal ration the first winter and 
half of the colts were fed a conservative ration and half a limited ration for 
the remainder of the experiment. All colts in each group were pastured 
together during the summer. 

Table 1 shows the weights of the colts and the amount of feed each group 
was fed. 



Table 1. Summary on fee<iing o( Michigan and Dakota colts. 
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The cost of feed for the various lots of colts with prevailing prices at 
that time was: 

Michigan Colts:* 

Lot 1 $118.05 Liberal ration 

Lot 2 87.99 Conservative ration 

Lot 3 69.56 Limited ration 

Dakota Colts:** 

Lot lA $113.86 Liberal ration first winter and con.servativc ration thereafter. 
Lot IB 102.27 Liberal ration first winter and limited ration thereafter 

Lot 2 102.71 Conservative ration 

Lot 3 80.05 Limited ration 

The colts fed a liberal ration were in higher condition, but the excess flesh 
did not make them more valuable for work animals than the conservatively-fed 
colts. Limited-fed colts matured at a later age than colts that had more feed. 

At the present time the College has on experiment 28 coming two-year-old 
Michigan-bred colts sired by purebred draft stallions. The colts were pur- 
chased as weanlings and divided into lots on Nov. 15, 1939. 

Twenty of these colts are fed in single stalls during the winter. The first 
winter they were fed one pound of grain and one pound of hay per 100 
pounds of weight. They were turned on pasture in the summer and were 
fed no grain. The second winter they received ys pound of grain and l')4 
pounds of hay per 100 pounds of weight. The grain ration is one-half oats 
and one-half ear corn by weight. Two other colts are fed the some ration 
but are never turned on pasture. 

There are six colts that have never received any grain but have “made 
their living’* during the winter in a pasture that has a stack of alfalfa hay in it. 
They are on pasture with the other colts in summer.. 

At this point the experiment is approaching the end of the second winter 
and it is difficult to make any definite statements as to the cost of raising 
colts of different weights. However, there are some general observations 
that are available. 

The colts are not fat but are thrifty and are growing. 

The group of colts in the hay lot that have never received any grain were 
thin at the end of the first winter but came off summer pasture seemingly 
equally as well conditioned as the grain-fed colts. They have wintered better 
than the grain-fed colts and arc fatter and have made gains comparable to 
the other colts. The two colts that have never run on pasture have always 
looked fat and sleek, but they have never been so clean in their hocks and 
ankles as the colts that have had more exercise and less care. 

Suggestions : 

Colts can be raised to working age with little expense and labor by 
feeding less grain and more hay and running in pasture at all times witli 
only a shed for shelter. 

When horses are cheap and feed is high it may be advisable to limit the 
grain ration although the colts will not be quite as fat at maturity. 

When horses are high and feed is cheap, a more liberal ration will grow the 
colts more rapidly, and will put them in better condition to sell at any time. 

Colts that have been liberally-fed can usually be worked at an earlier age 
than limited-fed colts. 

Good pasture is an ecomomical means of raising colts and can replace 
grain entirely during the summer months. 

♦Ear corn $0.50 per bu. Oats $0.36 per bu. Hay $6.00 per ton. Pasture $0.35 a wk, 

♦♦Ear corn $0.70 per bu. Oats $0.32 per bu. Hay $8.00 per ton. Pasture $0.35 a wk. 
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GROWING CHICORY SEED 


H. L KOHLS AND IT. C. RATHER 
Skction of Farm Crops 

What is Chicory? 

Chicory \Cliklionitm wiyhus, Linn, fchicoriaceae) ] is a tall, herbaceous 
perennial. The first year, as it develops from seed, only a clump of broad 
leaves and a fleshy taproot are produced. In this stage of growth both tops 
and roots are similar in appearance to the top and root growth of sugar beets, 
though the roots are smaller and more slender. In subsequent years the 
chicory plant grows to a height of 2 to 7 feet, with a coarse stem containing 
milky juice, numerous spreading branches, and beautiful blue, or sometimes 
pink or white flowers. 

The roots of chicory when dried, ground, and roasted are used as a 
substitute for or an addition to coffee. In the United States, 10 per cent or 
more of chicory with coffee is the customary blend. The mixture gives a 
darker brew with more *‘body**. It holds its pleasing aroma and flavor longer 
than straight coffee. The flavor is highly regarded, and chicory has held 
a place of importance as a beverage adjunct for nearly 150 years. 

In the United States, chicory was introduced as a commercial crop about 
45 years ago and has been grown to some extent in Michigan, Nebraska. 
Illinois and Wisconsin. The leaves of special varieties are used in salad 
making. The production of the large-rooted chicory used for beverage pur- 
poses has centered in Michigan which grows 95 to 98 per cent of the United 
States crop. From 6,000 to 8,000 acres are normally grown in this state, 
[)rincipally in the Saginaw Valley and Thumb District. 

The Chicory Seed Problem 

In the past chicory seed for the Michigan industry has almost all been 
imported from Europe. Some seed was grown in this state in 1916 to 1919, 
because the World War I made importations impossible. The experience 
at that time was very unsatisfactory owing to the use of conventional Euro- 
pean methods involving overwintering of the roots in storage and otherwise 
large amounts of hand labor both in transplanting and harvest. There were 
also heavy seed losses cau.sed by birds. Seed production was discontinued 
in Michigan as soon as that war was over. 

The threat (in 1937) of another war that would again stop the importation 
of chicory seed from Europe occasioned a new study of the problem. There 
was in Michigan at that time .seed enough for only one or two crops. It takes 
two seasons from planting to the first setting of seed. Accordingly, a study 
of methods of chicory seed production which might be suitable under Michigan 
conditions was undertaken by the Farm Crops Section of the Michigan Agri- 
cultural Experiment Station at East Lansing. 
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Chicory Plants Overwintered in Field 

One of the major expenses encountered in the European method of grow- 
ing chicory seed is that of digging first year chicory roots in the fall, over- 
wintering them in storage, and transplanting the roots in the seed-producing 
field the following spring. Because wild chicory appeared entirely winter- 
hardy in Michigan, it was decided to see if the domesticated varieties might 
not prove equally resistant to winter-killing. 

To test this theory, two plantings were made. The first of these was on 
May 6, 1938, on a soil varying from sandy loam to clay loam in a reasonably 
good state of productivity. One end of the area w^as low and, though tile- 
drained, subject to flooding for short periods. This land w^as fitted, fertilized 
with 400 pounds to the acre of complete fertilizer and sown to barley. Imme- 
diately on completion of the barley seeding the chicory seed was planted. 



Fig. 1. Seeding chicory in the spring with grain is an economical wa\ of estab- 
lishing a stand for seed production. This chicory was planted on May 6, 1938 with 
barley and photographed late in September the same season. 


This seed was drilled in 21 -inch rows at the rate of about 2 pounds an acre. 
The purpose of the barley was merely to get a crop from the land that season, 
thereby greatly reducing the co5\t of establishing the chicory stand. No block- 
ing or thiilning of the chicory was intended and none was done. This field 
was about one-half acre in size. 

Another field of one-half acre was seeded on May 7, 1938 — ^this one a 
light sandy loam soil. In this field the chicory was seeded exactly as in the 
barley field but oats, cut green for hay, were used as the companion crop. 

The chicory cstae up satisfactorily but made very little growth while the 
grain crops were still on the field, — apparently because of competition of the 
grain for water. The lack of vigor of the chicory was particularly apparent 
on the sandier soil and on areas of the heavier soil where barley lodged. 
However, there was no loss of stand, the chicory made a moderate growth 



Fig. 2. Chicory is winter-hardy. Note the new growth showing in the barley 
stubble Photographed May 10, 1940, one year after planting. 


after the grain wa^s removed and, inOvSt important of all, survived the winter 
in both fields with no noticeable loss of stand whatsoever. 

Chicory in another field, seeded with barley in 1939, likewise produced 
an excellent stand of plants and survived the winter perfectly. 



Fig. 3. Three cultivations are usually necessary to control weeds. Long grain 
stubbles and trash interfere with good cultivation and are not necessary for winter 
protection of chicory. The grain crop grown as a companion to a new chicory 
seeding should be ciit with a binder leaving as little stubble as possible. 
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Culture and Harvest 

The overwintered chicory roots sprouted in late March, were not notice- 
ably affected by alternate freezing and thawing in March and April, and soon 
developed a large enough top growth so that, in early May, the grain stubble 
was cultivated out. This was followed by two later cultivations and one hoeing 
to control weeds. In the later stages, weeds had little chance because of the 
vigorous and dense growth of the chicory. Culture, therefore, was simple 
and inexpensive. 

The chicory developed rapidly as the season advanced until the plants 
were in bloom, a mass of blue flowers. Flowering started in mid- June and 
continued indeterminately with heaviest blossoming occurring during the 
first ten days of July. In early August there were ripe seeds, flowers and 
young buds on each plant. A small amount of ripe seed shattered but losses 
were negligible. The time when the most ripe seed could be obtained was a 
matter of personal judgment. The crop was cut August 15. Figs. 5 and 6 
show .some chicory still in bloom at harvest time. 

Because the chicory was planted in 21-inch rows, it was necessary to cut 
it with the grain binder. A few rows planted 28 inches apart were cut very 
satisfactorily with a corn binder. This feature alone makes the 28-inch rows 
preferable, for the corn binder could be operated much more easily than the 
grain binder. However, by elevating the platform of the grain binder as 
high as possible and removing the reel and windboarcl, a clean job of cutting 
was done. The binder was tractor drawn. Where the chicory growth was 



Fig. 4. A good ^and is essential to a high yield. Note the good stand of new 
growth at the base of the old chicory stubble. This field yielded 384 pounds of 
clean seed per acre in 1939. Photographed May 10, 1940. The 1940 seed yield was 
241 pounds an acre. Much of the difference was due to losses by shattering and 
sprouting owing to 9 inches of rain which fell during the period the chicory was 
in the shock. In 1939 shattering losses were negligible. 
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Fig. 5. Chicory can be harvested with a gram binder but a corn binder which 
is made to handle larger and heavier material, is more satisfactory Photographed 
August 15, 1940. 


light, four 21 -inch rows could he cut at once, but where the growth was rank 
the quantity of material from four rows was too great to go up the elevator. 
In this heavy growth only two rows could l^e cut at a time and an extra man 
was necessary to keep the chicory falling on the platform ])rc>perly so it 
would go up the elevator. 

Reports from Europe indicate that the seed crop there is harvested by 
hand and the bundles are wrapped in cloth to save the shattered seed. In 
neither 1939 nor 1940 was shattering severe enough in the East I.ansing 
crops to warrant such a procedure. There was some shattering of seed in 
the shock in 1940, owing to more than 9 inches of August rainfall which 
delayed threshing. Inasmuch as this rainfall set an all-time August record 
at East Lansing, the 1940 situation cannot be regarded as iy])ical. Xormally. 
in Michigan, August presents very favorable weather for the harvest of 
any crop. 

The bundles were set up in shocks and dried satisfactorily . In any reason- 
able weather, this final drying presents no particular problem because the 
chicory branches are stiff and prevent extremely tight binding. Thus, air 
freely circulates through the shocked material. Observations of material 
grown for seed from transplanted roots indicate that the unthinned closely 
spaced crop grown at b-ast l.ansing was much easier to handle and stood up 
better than the tangled, low-branching material grown from the more widely 
spaced transplants, and also gave better seed yields. 

Threshing was done with an ordinary grain separator. The air was 
almost but not entirely shut off. Because adjustments of concaves and screens 
vary with the make of the thresher, they are not described here. Any expe- 
rienced thresher operator can readily adjust his machine to handle this crop. 
Considerable dust and chaff remained with the seed as it came from tlie 
separator but the dirt and light seeds were effectively removed by rpnning 
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the seed twice through a farm-sized fanning mill. The larger-sized cleaning 
mills equipped with screen brushes undoubtedly would have been . more 
efficient in cleaning the seed. 

More Than One Seed Crop Secured from Same Stand 

Inasmuch as chicory is a perennial, the stands harvested for seed in 1939 
were left undisturbed following removal of the crop. A new leaf growth 
soon started from the crown and the plants again survived the winter. There 
• was some winter-killing but it seemed to be confined entirely to the larger 
roots. It was noted, when spring growth started, that from one to five stalks 
developed from each living root. This increase in number of seed stalks per 
plant seemed to offset the slight loss by winter-killing, and the number of 
seed stalks to the acre appeared as great the second year as the first. Figs. 4, 
5, and 6 are of chicory producing its second seed crop. 

The cleaned seed yields secured at East Lansing without special treatment 
were as follows: 


Area 1 : 1939 — Chicory seeded in barley in 1938 on dark loam soil 384 lb. an acre 

Area 1: 1940 — Second seed crop from this stand 241 lb. an acre 

Area 2: 1939 — Chicory seeded in oats in 1938 on sandy loam soil 267 lb an acre 

Area 2: 1940 — Second seed crop from this stand ...107 lb. an acre 

Area 3 : 1940 — Soil similar to Area 1 ; chicory seeded in 1939 with 

barley ' 262 Ib an acre 


Considering the low cost of these production operation.^ and the prices 
which have had to be paid for imported .seed, even in normal times, these 
seed yields are more than ample to justify domestic seed production. By pro- 
ducing its own seed the chicory industry also may find it feasible to develop 
varieties especially suitable for the environment under, which the commercial 
crop is grown rather than depending on remote sources for varieties. At 
times there are also opportunities for .seed export. 


lb 



Fig. 6, High yield and low cost per pound of seed arc the result of good 
agronomic practices. A field like this is capable of producing about 400 pounds 
of cHm §ccci tp acre, 
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Effects of Nitrogen on Chicory Seed Production 

The original fertilization of the chicory land at the time the crop was 
seeded with grain provided only a small quantity of nitrogen. A limited trial 
was conducted in 1939, and repeated on the same plats in 1940, to determine 
the effects of nitrogen on seed yields. This experiment was carried on on the 
sandy loam soil. Results are given in Table 1. 

Table 1. The effect of ammonium sulphate on the seed yield of chicory. 


Amount of Aimnoiiium Sulphate Used 
(pounds per acre) 


Yield of clean seed 
(pounds per acre) 


0 .. 

200 .. 

400 .. 

600 .. 


193‘J 


267 

341 

347 

369 


1940 


107 

118 

93 

65 


From the data in Table 1, it is apparent that under certain conditions 
loo much nitrogen can inhibit seed production. In 1939, there was a definite 
and profitable response to the application of 200 pounds an acre of sulphate 
of ammonia. The yield increases from the larger applications were not signif- 
icant. In 1940, the response to the 200-pound application was not significant, 
but the second applications of 400 and 600 pounds an acre definitely reduced 
seed yields. Further studies are needed to interpret these results. 

Until such studies have been made it seems entirely reasonable to apply 
both phosphorus and, on the lighter soils of Michigan, potash liberally when 
the chicory stand is being established. This can be done by drilling in 300 
to 400 pounds an acre of 0-20-0 on heavy soil, 0-14-6 on medium loams, 
and 0-20-20 on sandy loams. No nitrogen is suggested for the original 
application in order to avoid undue stimulation of vegetative growth of the 
grain with resultant increased competition with the chicory seedlings for 
moisture. Each year thereafter that the stand is used for seed production 
an application of not to exceed 200 pounds an acre of ammonium sulphate, 
made as a top-dressing in April, should be safe and frequently very profitable. 

Desirable Cultural Conditions 

Chicory seed is a crop of high acre value suitable for intensive culture. 
Well-drained silt loams, clay loams, and the heavier sandy loams in a good 
state of fertility should give best seed yields. The lighter sandy soils will 
give lower seed yields unless unusually well supplied with organic matter 
and well fertilized. 

Fields containing persistent perennial weeds such as Canadian thistle, 
field bindweed, perennial sow thistle and quack grass should be avoided. 
Ordinary annual weeds may be controlled by thorough seedbed preparation 
and cultivation. In an established stand of good vigor, weed control practices, 
cultivation and hoeing, will be required early in the spring. Later, the dense 
vigorous growth of the chicory is unfavorable to any competing growtli. 
Weed control for this crop is not difficult if the noxious perennials are 
avoided. Cultivation should not be necessary the year the stand is estab- 
lished in small grain. 
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The chicory seedbed should be firm and in fine tiltli. The disk, spring- 
and spike-tooth harrows, cultipacker, and float are useful in getting the land 
in shape. 

Chicory, if planted without a grain crop, may be sown anytime from early 
spring to mid-summer. In Michigan, as a regular procedure there seems to 
be no good reason for any other practice than that of seeding the chicory 
with small grain. Thereby, the only cost of establishing the stand is the 
actual cost of the chicory seed plus the labor of drilling it into the ground. 

Two or three pounds of seed an acre sown in 28-inch rows are sufficient. 
The seed should be sown to inch in depth. This necessarily shallow 
planting emphasizes the need for a 'fine, firm seedbed. 

How to Grow Chicory Seed 

First Year-— Select a well-drained field free from noxious perennial 
weeds. A medium to moderately heavy loam soil in good state of fertility 
is preferred. 

Prepare a clean, fine and firm seedbed as early in the spring as possible. 
As seedbed preparation is being completed, drill in 300 to 400 pounds an acre 
of commercial fertilizer: heavy soils, 0-20-0; medium soils, 0-14-6; sandy 
loam soils, 0-20-20. 

Sow the field to oats or barley at a normal rate of seeding. 

Drill the chicory seed in immediately after the 'small grain is planted, 
using 2-3 pounds of chicory seed in 28-inch row s and covering it to a depth 
of 34 fo inch. The chicory requires no further attention tliat year. Do not 
block or thin the crop. 

Harvest the grain wdth a binder, cutting as low’ as convenient to leave a 
minimum amount of stubble. Do not harvest it with a combine leaving the 
straw and long stubble in the field. The grain may Ife cut for hay or silage 
when green and this is especially desirable if serious lodging occurs. 

Seccmd Year — Top-dress the chicory in early April with 1(30 to 200 
pounds an acre of ammonium sulphate. Cultivate the grain stubble and any 
other material out from between the rows of chicory as soon as possible in 
the spring. 

Repeat inter-row cultivations as may be necessary to control w^eeds. 

Hoe weeds out of the rows if necessary. 

Harvest when most of the seed is ripe. (This will probably be from 
early to mid- August.) There would still be some flow^ers even if harvest 
were delayed until frost. 

Cut with a corn binder tying medium-sized sheaves. A grain binder may 
be used but it is less convenient. 

Shocjc the sheaves in round shocks held together with binder twine. 

Thresh the seed crop, when dry, with a grain separator adjusted for 
light seed. 
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RESULTS OF STRAWBERRY PLANT 
SPACING EXPERIMENTS 


R. E. LOREE 
SiCTlON OF Hokticultukf 

Studies on the yield of strawberry varieties as influenced by dif- 
ferent spacing treatments were begun at East Lansing in 1937. Five 
varieties, Premier, Senator Dunlap, Fairfax, Dorsett, and Catskill, 
were selected for the experiment. The plants were grown in a fertile, 
well-drained soil. A heavy clover sod was turned under previous to 
the preparation of the land for strawberries, which provided an abun- 
dance of organic matter. No commercial fertilizer was used the first 
year, but at the time of renewing the bed after harvest, a 4-16-4 fer- 
tilizer was applied at the rate of 500 pounds per acre. 

1'he plots consisted of one 100-foot row of each variety trained 
according to the single hill, single hedge-row, spaced row, and matted 
row’ systems. The hill plants were set 12 inches apart and all others 
at intervals of 24 inches in rows spaced 4 feet apart. In the single 
hedge-rows, two runners from each plant were trained in line with 
the mother plant to form a single continuous row of plants spaced 8 
niches apart. In the spaced rows, the runners were trained so that 
the young plants were rooted at intervals of 4, 6, and 8 inches. All 


Table 1. Yield of strawberries in quarts per 100-foot row as influenced by system 
of training and plant spacing. Approximately 1/100 acre. 

First year — 1938 


System of 'rraiumg 

Variety 

Ave^e 

varieties 

Fairfax 

Dunlap 

Catskill 

Dorsett 

Single liill, plants 12' apart . . . , . 

13 

30 

23 

26 1 

23 

Single hedge-row, plants 8' apart ... 

12 

40 

19 

16 

21 

1 8- to 24-inch spaced row, plants 8 ' apart 

19 

.'i8 

47 

32 

39 

i 8- to 24-inch spaced row, plants 0' apart . . 

14 

38 

48 

27 

37 

18- to 24-inch spaced row, plants 4' apart 

19 

72 

44 

16 

38 

18- to 24-iiich matted row 

17 

48 

40 

26 

26 


Second year — 1939 


hill, plants 12* apiirt 

Single hedge-row, plants 8* apart 
18- to 24-inch spacM row, plants 8* apart . 
18- to 24-inch spaced row, plants 6* apart 
18- to 24-iach spaced row, plants 4* apart . 

] 8- to 24-inch matted row, fall-thinned . . . 
18- to 24-inch matted row, not fall-thinned 


29 

62 

31 

20 

33 

26 

61 

36 

31 

35.5 

60 

84 

99 

49 

73 

67 

79 

95 

48 

72 

73 

79 

90 

34 

66 

62 

67 

77 

32 

60 

73 

67 

75 

40 

61 
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Table 2. Yield of Premier strawbenries in quarts per 100-foot row as influenced by 
system of training and plant spacing. Approximately 1/100 acre. 

First year — 1940 


Single hlU 

Single bedge-row 

18- to 24-’iuch spaced row, plants 8* apart 
18- to 24-inch spaced row, plants 6* apart 
18- to 24-inch spaced row, plants 4* apart 
18- to 24-inch matted row, unthinned . . . . 


25 quarts 
31 quarts 
62 5 quarts 
76 quarts 

72 . 5 quarts 

57 . 5 quarts 


surplus runners which formed later were removed by hand. The rows 
were allowed to develop to a width of 18 lo 24 inches. In the matted 
rows, the runners were allowed to root naturally which resulted in a 
rather dense mat of plants. 

The total yields of the dilTerent varieties and the average of all 
varieties under the different spacing treatments are shown in Table 1. 
Because of a high mortality of plants, a poor stand of Premier was 
obtained the first year, and for this reason, data on the variety are 
not shown in Table 1. However, a good stand of plants was obtained 
m 1939 and the 1940 yields for the variety are shown separately in 
Table 2. 

The low yields in 1938 as compared with thos^^ in 1939 were caused 
by an advanced plant growth in the spring accompanied by late frosts 
which damaged or destroyed many of the blossoms. Senator Dunlap, 
Premier, and Catskill appeared to be less susceptible to frost damage 
than either Dorset! of Fairfax. The damage was more severe on Fair- 
fax than any other variety. In fact, most of the crop from Fairfax 
in 1938 was unmarketable either because of frost or unfavorable con- 
ditions for pollination. Damage to Dorsett was also severe, but the 
percentage of unmarketable fruit due to frost was comparatively small 
The greater susceptibility of these varieties to frost damage is prob- 
ably due to the fact that the blossoms are borne on long cluster stems 
which hold them above the plants, while in the more resistant varieties 
such as Premier, the cluster stems are short and the blossoms are more 
or less protected by the leaves. Weather conditions in 1939 were very 
favorable and large yields were obtained. A warm humid atmosphere 
during the ripening period resulted in some field rot. This was more 
prevalent in the more dense matted rows. 

Fall Thinning vs. Plant Spacing 

There has been some question regarding the value of fall thinning 
of matted rows. In the fall of 1938, one matted row of each variety 
was thinned and an adjacent- row was left unthinned. Thinning was 
accomplished by dragging a rake across the rows. This loosened many 
of the late-rooted runner plants which were pulled to the edge of the 
row and removed. The yields from the thinned and unthinned rows 
are shown in Table 1. There are no consistent differences in total yield 
which would indicate any benefits in favor of this type of thinning. In 
fact, the yields of some varieties were slightly decreased by the prac- 
tice and the average yield of all varieties from thinned and unthinned 
rows was about the same. Presumably, many of the late runners 
which were not removed by late fall thinning did not have an oppor- 
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tunity to root, or if so, the root systems were so small that they did 
not seriously compete with the plants which had become well-estab- 
lished earlier in the season. 

Larger Yields from Spaced Rows 

Observations and results of this experiment indicate that of the 
various factors which may influence yields and profits in a strawberry 
plantation, the following arc most important: first, a fertile well- 
drained .soil with an abundance of humus, second, a good stand of 
plants, and third, a well-spaced plant row. The importance and value 
of a well-spaced row are demonstrated by the data which are pre- 
sented. With some varieties, the yield from matted rows was nearly 
as large as that from spaced rows, but in general, the spaced rows 
were most productive of marketable fruit. In 1938, the acre yield of 
Senator Dunlap from spaced rows was 1,000 to 2,400 quarts more than 
from the matted rows. The differences in yield of other varieties were 
not large in 1938, but in 1939, the average of all varieties from spaced 
rows was 1,000 quarts more per acre. With Premier in 1940, the spaced 
rows produced 500 to 1,800 quarts more per acre than the matted rows. 

Development of a Well-Spaced Plant Row 

Obviously, the commercial grower with a considerable acreage could 
not afford the labor necessary to develop the spaced rows as practiced 
111 this experiment. However, he can, by certain cultural practices, de- 
velop a well-spaced matted row which will produce large yields of high 
(piality marketable fruit. In order to develop a properly spaced row, 
the runners should be permitted to spread naturally. When runners 
begin to form, the cultivated strip between the rows should be reduced 
in width with each successive cultivation to prevent loosening and 
tlirowing the young rooted plants back onto the plant row. Several 
hoeings are usually necessary and at this time the young runners may 
be trained and the tips covered with soil where the plants are to be- 
come established. In later hoeings, some of the plants may be thinned 
out, if necessary, to provide a proper distance between them. 

1'he best distance between plants in the row depends on the habit 
and vigor of the variety. With varieties such as Dorsett, hairfax, and 
( atskill, which naturally produce large crowns, a 6- to 8-inch spacing 
seems to be necessary for best results. On the other hand, with vari- 
eties such as Senator Dunlap, which produces many small plants, a 
4-inch spacing may be sufficient. With Premier, a distance of 6 inches 
between plants seems most desirable. 

In order to be most effective, strawberry plant spacing should be 
fione relatively early in the season. Properly spaced plants which ha\c 
become established in the row on or before September 1 are 
productive than those which become rooted later in the fall. Late fall 
thinning, as practiced in this experiment, was neither practical nor 
profitable. Hill culture or the use of the single-hedge row system of 
training are not to be recommended for the commercial grower, par- 
ticularly with the varieties used in this experiment. Hill plants pro- 
duced large numbers of flower clusters but they failed to set and mature 
a good crop of large marketable berries, 
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THE COMPOSITION AND PROPERTIES OF GOATS» MILK 


G. M. TROUT 
Section of Dairy Husbandry 

While the amount of goats* milk sold in Michigan is comparatively 
small, there is considerable interest in it. Also, there is a need for more 
information on some of the properties of goats* milk. The Michigan 
unit of the National Goat Milk Scoring Contest, in which Michigan 
producers participate, furnishes samples of goats* milk produced in vari- 
ous sections of the state. With these samples at hand, as well as others 
submitted throughout the year, it seemed advisable to obtain further 
data beyond those specifically required in the contest. Consequently, 
analyses were made to determine the percentage fat, solids-not-fat, 
total solids, ash and titratable acidity; and studies were made on the 
flavor, bottle and cap, sediment, specific gravity and pH of the samples 
furnished the laboratory during 1940. In the contest itself the samples 
were judged according to those terms on the score card as shown in 
Table 1. 


The Composition of Goats’ Milk 

Voorhies (19) stated that the composition of goats’ milk varied as 
that of cows* milk with the breed, period of lactation, and individuality 
of the animal. Because many other factors arc known to cause a varia- 

Table 1. Score card for goatf’ milk. (American Goat Society, Inc., Lincoln, Nebr.) 


Item 

Perfect 

score 

Score allowed 

Remarks 

Bacteria 

35 


Plate count 

Flavor and odor 

25 



Visible dirt 

10 



Butterfat 

10 



Per cent found 

Temperature at delivery . . . 

15 



Degrees F .... 




Bottle 

Bottle and cap 

5 


Cap: Hand or machine set 




Lip protection: Complete, partial or 

Total 

100 


none 
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tion in the composition of cows* milk, it is assumed that factors other 
than those above mentioned also affect the composition of goats’ milk. 
Some analyses of goats’ milk reported in the literature are given in 
Table 2. 

From these analyses it is very evident that the constituents of goats’ 
milk vary markedly as do those of cows’ milk. In this respect Jordan 
and Smith (9) reported as follows: “The range of composition of the 
mixed milk of the w'hole flock as determined during May and June of 

Table 2. Composition of goats* milk. 


Source 

Water 

i 

Total { 
solids 1 

SoIkIb- 

not- 

fut 

Fat 1 

Sugar 

Proteins 

Casein Alliumin 

Ash 


per 

cent 

per 

cent 1 

per 

cent 

per 

cent 

per 

cent 

per 

cent 

per 

cent 

per 

cent 

Uichmond (15) quotes: 


1 

1 

i 








Konig (average) 

8.5 71 

j 


4 

78 

4 

46 

3 20 

1 00 

0 76 

Moser and Soxhlet . 

86 48 



4 

43 

4 

56 

3 44 

0 30 

0 79 

Fleischmami 

85 5 



4 

8 

i 

0 

3 8 

1 2 

0 7 

Pizzi 

86 75 



5 

35 

3 

60 


3 64 

0 67 

Richmond 

86 76 



3 

78 

4 

40 


4 10 

0 87 

Piccardi 

82 46 



6 

10 

3 

05 

5 56 

I 1 01 

0 93 

Stienegger 

88 40 



3 

25 

4 

HO 


3 02 

0 63 

Rosworth 




3 

80 

4 

5 


3 1 


Winton and Winton (20) <iuotc: 









1 


Paliatses: 









1 


Mountain 


15 22 


6 

1 1 

4 

12 


4 20 

0 80 

Maltese 


13 70 


4 

01 j 

4 

27 


3 80 

0.81 

Stohman et al . : 









1 


Min 


11 67 


2 

20 

4 

37 


3 44 

o.a3 

Max 


16 80 


7 

14 

.5 

13 


4 00 

1.09 

ITogan and Azadian: 









1 


Min 1 


10 65 


2 

45 






Max 


16 ,55 


7 

35 




] 


Average. ... 


12 54 


4 

04 




1 


Associates of Rogers (1 ) quote. 









i 


Frahm 

87 1 1 



4 

00 

4 

20 


3 71 

0 78 

(Jinminghain (3) quotc*.s. 









1 


Renesse ... 

85 .50 



4 

80 

4 

00 


5 00 

0.70 

Landweintb 

8,5 60 



4 

»i0 

4 

30 


4 80 


Hoffman 

86 10 



4 

73 

4 

50 


3.68 

0.90 

Koenig 

86 88 



4 

07* 

4 

64 


3.76 

j 

0.85 

Espe et al. (7) 




4 

09 

4 

28 


3.71 

I 

0.78 

Jordan and Smith (9) 


12 12 

8 30 

3 

82 



2 40 

3.21 

0.55 

Bosworth and Van Slyke (2) 


12 34 


3 

80 

4 

50 


j 

3 10 

0.94 

Davies (6) 











(a) 

82.34 



7 

•'>7 

4 

06 

3.62 

0.60** 


(b) 




4 

33 

3 

61 

2.01 

0 76** 


Voorhies (19) 

86 00 

13 81 


4 

70 

4 

85 


3 55 

0 72 

Gamble et al (8) 









1 


Average*** 

88 20 



3 

5 

4 

55 


3.10 

0 79 

Lythgoe (12) 











Average ind. goats: 









1 


77 samples Dec. 21-Jan 26 


14 .50 

0 42 

,5 

08 

4 

78 


3 90 

0 85 

62 samples Feb 1-Feb 28. . 


14 66 

0 43 ! 

5 

13 

4 

87 

2 08 

3 07 

0.85 

36 samples Mar. 1-Mar 9. 


14 08 

0 28 

4 

80 

5 

03 

2 74 

3 74 

0.76 

49 samples May 23-July 6. . . 


12 24 

8 45 


70 

4 

66 


3 34 

0.77 

87 samples Aug. 1-Aug. 31 


11 47 

8 10 

3 

37 

4 

.32 


2 00 

0,78 

26 samples Sept. 20-Sept. 26 ... 


12 20 

8 31 

3 

98 

4 

40 


3 16 

0 70 


* Variations, 2.29-7.66 per cent (conipUed from about 100 analyses). 
’’''"Protein other than casein. 

**<"141x0(1 Saanen and Toggenberg combined 1020-32. 
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the year 1912 was as follows : Solids, 11.4% to 11.9%, S.N.F. 771 % to 
8.61%, fat 3.5% to 3.84%. The composition of milk from individual 
goats was found to vary in T. S. from 9.22% to 18.55% ; in protein from 
2.24% to 4.96%; in casein from 1.56% to 4.6%; in fat from 1.08% to 
8.4% ; and in ash from 43% to .8%.'* 

Lythgoe (12) concluded from analyses of goals’ milk of known 
purity from 335 individual goats and from 21 herds, that the variation 
in the total solids and fat was greater than is the case with cows’ milk. 
The composition of goats’ milk varied seasonally also, being much less 
in solids during the summer than in the winter months. The variation 
of composition of goats’ milk according to the month of the year is 
shown in Table 3. 


Table 3. Analysis of goats’ milk by months. 


f ” ' n 


Solids- 




Protein- 

Total 

solids 

Fat 

not- 

fat 

T.actose 

Protein.s 

Ash 

fat 

ratio 

per cent 

1 per cent 

per cent 

]»er cent 

per cent 

per cent 

per cent 


Herd Milk 


O amble ct al (8) 

February 

VA 05 

' 

4 .30 

H 75 

4 01 

3.30 

0 82 

0 70 

March . 

12.4.5 

4 10 

H 35 

4 46 

3 34 

0.70 

0 70 

April ... 

May 

11 82 

H 70 

H 12 

4 68 

2 08 

0 76 

0 80 

11 40 

3 50 

7 90 

4 62 

2 H7 

0 76 

0 82 

.Tune . 

11 10 

.3 50 

7 60 

4.34 

2 88 

0 77 

0 82 

.July 

11 06 

3 30 

7 76 

4 40 

2 70 

0 75 

0 84 

August . 

10 78 

3 10 

7 6H 

i 40 

2 77 

0 77 

0 80 

September 

10 80 

3 10 

7 70 

-1 44 

2 87 

0 77 

0 02 

October 

11 85 

3 50 

8 3.5 

4 50» 

3 22 

0 80 

0 4)2 

November 

11 01 

3 20 

H 71 

4 38 

3 61 

0 H.5 

1 13 

December 

12 ,36 

3 .50 

H H6 

4 75 

3 .53 

0 H.5 

1 00 

Average 

11 71 

3 .50 

1 

H 21 

4 55 

1 

3 10 

1 i 

0 70 

0 80 

Lythgoe (12) 

December and .January 

14 .50 1 

! 

.5 OS 1 

InDIMDIAI (lOAT 

0 41! t 7H 

’s Milk 

I 

3 00 

0 HI , 

0 7S 

February 

14 56 I 

.5 13 ' 

0 43 

4 87 

3.07 

0 H5 1 

0 78 

March 

14 OS 1 

4 HO 

<) 2H 

5 03 

3 74 

0 76 I 

0 80 

May, .Tune aiwl .Inlv 

12 24 j 

3 7‘> 

8 4.5 

4 66 

3 34 

0 77 , 

{) 86 

August 

11 44 

3 37 

H or 

1 32 

2 Ot* 1 

0 7S 

0 80 

September 

12 20 1 

1 

3 OH 

H 31 

4 40 

3 16 

0 70 1 

1 

0 82 


The analyses of 40 samples of Michigan j^oats’ milk for fat and total 
solids are present(‘d in Table 4. The percentage of fat was determined 
by the Babcock method, that- of total solids by the Mojonnicr method 
and that of the solids-not-fat was calculated from the values obtained 
for fat and for total solids, d'he samples represented mixed milk, from 
large and from small herds and milk from individual animals. The aver- 
age analysis appeared to compare faA'orably with those reported in the 
literature. 

So far as possible the data of Table 4 were regrouped and studied 
according to the breeds represented. The results are presented in 
Table 5. The average fat test was found to be highest in Nubian milk, 
slightly less in Saanen milk, followed by milk from mixed breeds and 
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TabW 4. The fat, tolids-not-fat, and total solids of goats* milk submitted 
by Michigan producers during 1940. 


Sample No 

I"at 

Solids-not-fat 

Total solids 

per cent 

per cent 

per cent 

1 

2 8 

8.71 

11.51 


3 3 

9.65 

12.85 


4 9 

8 85 

13 75 

4 

4.9 

8 75 

13.65 

5 

3.5 

8.49 

11.99 

6 

4 1 

9.46 

13.56 

7 

4 9 

9.27 

14.17 

8 

3 7 

8 59 

12 29 

9 

3 2 

7 81 

11.01 

U) 

4 0 

8 26 

12 26 

11 . ... ... 

4 0 

9 02 

13 02 

12 

3 2 

8 24 

11 44 

13 

4 2 

( Lost ) 

(Lost) 

14 

5 1 

8 95 

14 05 

1 .5 . . 

4 0 

8 85 

12 85 

16 . . . 

3 4 

9 SO 

13 20 

17 

3 A 

8 49 

11 79 

18 . 

3 8 

8 64 

12 44 

10 . 

3 9 

0 31 

13 21 

20 . , 

4 0 

9 64 

14 54 

21 . 

4 7 

9 54 

14 24 

22 .... 

3 3 

i ( Lost ) 1 

(Lost) 

23 

2 8 

1 ( Lost ) 

(Lost) 

24 . . 

2 8 

1 8 26 

11 06 

25 

2 7 

1 8 20 

10.99 

26 . 

2 8.> 

1 0 02 

11 8'< 

27 

2 7 

0 04 

11 74 

28 . . * ‘ . 

2 0 

0 14 

12.04 

20 . . . 

4 6 

i 0 28 

13 88 

30 . 

4 3.'> 

1 0 45 

13 80 

31 

4 3 

1 0 1 1 

13 41 

32 . 

4 1 

; 0 48 

! 13 58 

33 

4 35 

0 26 

: 13 61 

34 . . . . 

4 5 

0 21 

13 74 

35 . . . . 

4 6 

1 0.26 

' 13 76 

36 . . 

4 6 

' 8 00 

i 13 59 

37 . . 

4 2.> 

1 0 66 

13 91 

38 

4 3 

i 0 72 

1 14 02 

30 ... 

4 5 

i 0 86 

1 14 36 

40 

4 4 

1 0 50 

1 

i 13 99 

Average . . 

3 91 0 75 

0 05 0 40() 

13 00 ^ 1.04 

Range. . . , 

3 7 ~ 5 1 

7 81 - 0 86 

1 

10 99 - 14 54 


least in the 'roggenberg milk with an average of 3.54 per cent. How- 
ever, the fat percentage of the milk within the breeds varied widely. 

The graphic relationship between the percentage fat and percentage 
solids-not-fat is shown in Fig. 1. 


Aoh 

The ash content of goats’ milk as reported by several investigators 
is included in tables 2 and 3. Here it will be noted a range from a low 
of 0.55 per cent to a high of 1.09 per cent, the majority of those re- 
ported being in the proximity of 0.80 per cent. Kelly and Clement (10) 
found on compiling the results of analysis of cows’ milk by seven 
American and one English investigator, that the average ash content 
was 0.72 per cent. 

Lythgoe (12) found that 50 per cent of 150 samples of goats’ milk 
collected between December and March had an acetic serum ash con- 



258 


MICHIGAN QUARTERLY BULLETIN 


Table S. The analyai* ef gomU’ milk ■ubmitted by Miehigan producer* 
during 1944, according to bro^ 


Sam] lie No 

Fat 

per cent 

Solids- 

not-fat 

per cent 

Total 

solids 

per cent 

Acidity 

per cent 

Ash 

per cent 

TOGOaNBEBO 

6 

4.1 


12.56 

0.16 

Not determined 

7 

4 9 

9.27 

14.17 

0.17 

8 


8.69 

12.29 

0.13 

U it 

10 

K 

8.26 

12.26 


<( « 

12 


8.24 

11.44 

Lost 

It H 

14 


8.95 

14.05 

0.16 

U II 

24 


8.26 

11.06 

0.225 

0.872 

26 


8.29 



0.894 

26 

2.85 


11.87 

0.205 

0.913 

27 ... . 

2.7 

9.04 

11.74 

0.206 

0.930 

28 

2.9 

9.14 

12.04 

0.206 

0.884 

Average 

3.64 

8.77 

12.31 

0 180 

0.898 

Standard deviation 

=fc() 84 

=fc0.43 

^ 1 06 

»fe0.036 

=*=0.046 


N UBIAN 

29 , . . 

4 0 

9.28 

12 88 

0.255 

0 919 

:lo 

4 2.1 

9 45 

12.80 

0 26 

0 922 ' 

21 ... . 

4 20 

9 11 

12 41 

0.251 

0 930 

22 . 

4 10 

9 48 

12 58 

0.260 

0 972 

22 ... 

4 25 

9 26 

12.61 

0.240 

0 955 

24 

4 60 

9 24 

12.74 

0.230 

0 928 

35 

4 .50 

9 26 

13 76 

0 240 

0 036 

36 

4 60 

8 99 

13 59 

0 230 

0.948 

Average . . . 

4 41 

9 25 

13 67 

0 245 

0.940 

Standard deviation . 

^0 159 

=^0 15 

0.14 

=*=0.012 

=*=0 012 



Saanan 

15 . . . . ... 

4 00 

8.85 

12 85 

0 15 

Not determined 

16 

3 40 

9 80 

13 20 

0.12 ! 

it *4 

19 . . 

3.90 

9.31 

13.21 

0.18 

“ “ 

20 ... 

4.90 

9 64 

14 54 

0 23 

II «l 

21 

4.70 

9.54 

14.24 

0 22 

14 U 

Average 

! 4.18 

9 42 

13 60 

0 18 



Standard deviation . . 

=fc0.649 

=*=0.329 

=*= 0 658 

=fc0.043 




Mixed Bbseds 

1 

2.8 

8.71 

11.61 

0.22 

Not determineil 

41 41 

2 

3.3 

9 55 

12 85 

0.185 

2 

4.9 

8.85 

13.76 

0.16 

tt 4< 

4 

4 9 

8.75 


0.15 

41 41 

5 . . 

3 5 

8 49 

11.99 

0.16 

(4 44 

9 

3 2 

7.81 

11.01 

0.145 

11 l( 

11 

4.0 

9.02 

13.02 

0.21 

II 4i 

13 ■ 

4 2 

Lost 

Lost 

0.165 

11 It 

17 

3.3 

8.49 

11.79 

0.13 

44 44 

18 

3.8 

8.64 

12.44 

0.14 

44 41 

22 

3.3 

Lost 

Lost 

0.176 

II 4< 

23 

2.8 

LfOSt 

Lost 

0.170 

4( *4 

37 

4.25 

9.66 

. 13.91 

0.270 

.925 

38 

4.30 

9.72 

14.02 

0.276 

,930 

39 

4.50 

9.86 

14.36 

0.27 

.915 

40 

4.4 

9.50 

13 99 

0.275 

.911 

Average 

3.84 

9.01 

12.94 

0.192 

0.920 

Standard deviation 

=^0.066 

=*=0.59 

=*= 1.06 

=*=0.049 

=*=0.007 
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SOLIDS NOT FAT 

I'lg 1 Regression curve of percentage fat on percentage of solids-not-fat. 

lent between 0.822 and 0.910 per cent, and that SO per cent of 120 
isaniples collected between May and September had an ash content 
between 0.793 and 0.878 per cent. These figures were slightly higher 
than those found on 371 samples of cows’ milk, of which 50 per cent 
had a sour serum ash content between 0.759 and. 0.804 per cent. F'rom 
these figures it would appear that the ash content of goats’ milk is 
slightly higher than that of cows’ milk. 

The samples analyzed in this study would tend to substantiate pre- 
vious findings in this respect. The ash content of 17 samples of in- 
dividual and mixed herd goats’ milk determined by the Section of 
Chemistry of the Michigan Agricultural Experiment Station and pre- 
sented in Table 5 showed an average of 0.923 per cent with a range 
from 0.872 to 0.972 per cent. The ash content of breed milk varied 
slightly with the fat as shown in Table 4. 

Specific Gravity 

Jordan and Smith (9) found the average specific gravity of goats’ 
milic to be 1.0294, a figure somewhat lower than that reported by 
Voorhies (19) which averaged 1.034 and ranged from 1.0310 to 1.0370. 

Specific gravity determinations made on 17 samples of goats’ milk 
in these studies, presented in Table 5, showed an average of 1.0337 
with a range from 1.032 to 1.035, 
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Acidity or Alkalinity of Goats’ Milk 

The opinion seems to be current among some goat milk producers 
that goats^ milk has an alkaline reaction while cows’ milk has an acid 
reaction. In fact, Richards (14) states, '‘Other differences between goat 
milk and cow mill: are : the fact that goat milk is alkaline in its re~ 
action while cow milk is acid, a matter of the greatest importance to 
persons suffering from hyperacidity of the stomach, . . 

Data available on the reaction of fresh goats’ milk indicate that 
goats’ milk is acid in reaction and not alkaline. Turner, Ragsdale and 
Garrison (18) reported the average titratable acidity, calculated as 
lactic acid, of several samples of fresh goats’ milk of 0.15 per cent with 
a range from 0.10 to 0.17 per cent. 

The results obtained upon titrating 39 samples of fresh goats’ milk, 
presented in Table 6, showed a range in titratable acidity from 0.12 to 
0.275 per cent with an average of 0.199 per cent. All the samples were 
brought to the laboratory packed in ice, were below 50° F., and had no 


Table 6. The titratable aci<lity, pH, aeb, and specific gravity of samples of 
goats’ milk submitted by Michigan pr^ucers during 1940. 


* -- ■■■- -■ 

— ' — - — 



— - * 








Sarnp)le No. 

acidity 

pir 

Ash 

Specific gravity 


per cent 


per cent 


1.. 

0 220 

Not measured 

Not deteriuined 

Not (ietennined 

2 

0.185 


.1 

3 

0.160 

<i «« 


.1 

4. .. . 

0.150 

«> 14 

11 .1 


5 . 

0 150 

Cl 11 

** .r •* 

11 

6 . .. . 

0,160 




7 . . 

0 170 


.1 .1 


8.. 

0 130 


“ “ 

II .1 

U 

0 145 




10. ... 

0 120 

(4 U 

“ “ 


a. . . 

0 210 


.1 11 


12 ... 

liOSt 




13 ... 

0 155 



1* ** 

14.. . . . . . 

0.160 

11 11 


1. 

15. . .... 

0 150 


.1 11 

.1 

16 

0 130 

11 11 



17 . . 

0 130 




18 

0 140 




19 

0.180 


.1 11 


20 

0 230 

6 49 

«« i* 


21 

0 220 

6 47 

«( i4 


22 

0 175 

Not measured 

“ a 


23 

0 170 

“ “ 



24. . . . 

0.225 

6 33 

0.872 

1.032 

25 

0.225 

6 43 

0 894 

1 032 

26 

0.205 

6 42 

0 913 

1 032 

27 

0.205 

6.52 

0.930 

1 033 

28 

0 205 

6.43 

0 884 

1 032 

29 

0.255 

6 37 

0 919 

1.035 

30 

0 260 

6.35 

0.923 

1.035 

31 . . 

0 231 

6.40 

0 930 

1.034 

32.... 

0.260 

6.40 

0 972 

1 034 

33 

0.240 

6 42 

0 955 

1 .034 

34 . . 

0.230 

6.43 

0.938 

1 033 

36 

0.240 

6.43 j 

0.936 

1 . 033 

36 

0.230 

6.43 

0.948 

1 034 

37 

0.270 

6.40 

0.925 

1.036 

38 

0 275 

6.35 

0.930 

1.085 

39 

0.270 

6.40 

0.915 

1.035 


0.275 

6 40 

0.911 

1 035 

Average 

0.199 


0.923 

1.0337 


=*=0.046 


^ =*=0.024 

*0 0014 
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detectable odor indicating bacterial growth. In (act the bacterial counts 
were found, in general, to be extremely low. These results are slightly 
higher than those generally encountered in titrating normal fresh cows’ 
milk. 

The reaction of goats’ milk as shown by the hydrogen-ion concen- 
tration is slightly more acid than cows’ milk. 

Schultz and Chandler (16) found goats’ milk to range in pH from 
6.4 to 6.7, which is slightly lower than the average attributed to cows’ 
milk, 6.6 (1) and to the range from 6.4 to 6.8 (17). 

Schultz and Chandler (16) stated: “The results obtained from 160 
determinations on fresh goat’s milk varied from pH 6.7 to 6.4. The 
average pH for 86 morning samples was 6.52 ; for 74 evening samples 
6.54; and 6.53 for the total number. The end points of 73 samples of 
soured goat’s milk varied from pH 4.4 to 3.7, averaging 3.92.” They 
concluded : “The average hydrogen-ion concentration of fresh goat’s 
milk is 6.53 ; that of completely soured milk 3.92. Fresh goat’s milk is 
therefore slightly more acid than fresh cow’s milk, and appreciably 
more acid than human breast milk. Soured goat’s milk is considerably 
more acid than soured cow’s milk.” 

Gamble, Ellis and Besley (8) found the initial hydrogen-ion concen- 
tration on four samples of goats’ milk to range from pH 6.54 to 6.57 ; on 
two samples of Jersey milk from 6.62 to 6.66 and on one sample of 
Holstein milk 6.70, thus indicating that goats’ milk was slightly more 
acid than cows’ milk. 

Measurements taken on 19 samples of fresh goats’ milk, presented 
in Table 6 showed a range in pH from 6.33 to 6.52, somewhat lower 
than that reported by Gamble and co-workers (8) but in line also with 
their findings that the pH of fresh goats’ milk \vas slightly lower than 
that normally attributed to cows’ milk. Seventeen of tliesc samples 
were from one herd representing the Toggenberg and Nubian breeds 
and were both of individual and of mixed samples. 

Flavor of Goats’ Milk 

Much arlveisc criticism without adequate foundation seems to liave 
been made of the flavor of goats’ milk, presumably because of the 
offensive odfir associated with the buck during breeding season. The 
allusion to “goaty” flavored goats’ milk by many people seems to be 
leased upon fiction rather than fact. Doubtless several factors affect 
the flavor of goats’ milk nuicli the same as they affect the flavor of 
cows’ milk. Ilowever, it must be recognized that production of goat 
milk from a healthy goat in normal production under proper feed and 
herd management and sanitation results in a milk which merits no 
severe flavor criticism (heats’ milk apparently is as capable of possess- 
ing a clean wholesome flavor as cows’ milk. On the other hand, it 
^eems to haw a distinct, characteristic flavor of its own somewhat 
different from that of cows’ milk. Matthews and Weaver (13) stated 
“Goat’s milk jnoduced under sanitary conditions does not have an un- 
pleasant ‘goaty’ flax or and odor although it does have a flavor differ- 
ent from that of cow’s milk.” 

The report of the Sixth Annual National Goat Milk Scoring Con- 
test (4) shows that 90 samples of goats’ milk ranged in score from 25 
(a perfect s^ore for flavor) to 18. Forty-eight, or 50.3 per cent, of the 
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samples were scored 23.0 or higher, a score usually given for a flavor 
above criticism. 

The flavor and score of the samples of goats’ milk examined during 
the past year are included in Table 7. The average flavor score was 
found to be 21,75, which is in the class of milk recognized as having good 
flavor. It must not be overlooked, however, that 19 samples, or 47.5 
per cent scored 23 or higher, having no flavor criticism. Of the oflf- 
flavors present, those of “feed” were noted in 10 samples, TJkely these 
feed flavors could be overcome by proper feeding management rather 
than a change in the feed. The cow milk producer and distributor fully 
appreciate the importance of feeding flavor-producing feeds after milk- 
ing. The goat milk producer should follow the same procedure. 

Much has been written on the absorption of odors by milk, par- 
ticularly cows* milk. Yet, actual research data are rather limited. 

One study on absorption of odors by goats* milk, that of Dom- 
browsky (6) is of interest. He placed goats* milk in saturated atnios- 

Table 7. The flavor score aiiidi criticism of goats* milk submitted 
by Michigan producers during IMO. 
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pheres of iodoform, phenol, oil of anise, oil of turpentine, formalin and 
chloride of lime and noted the relative absorption of the odors. In 
general he found that : (a) The milk toolc on rapidly the odor of iodo- 
form and of anise and held those odors for a long time, 12 hours; (b) 
the milk rapidly absorbed the odor of carbolic acid, but lost it easily: 
(c) the milk took on rapidly the odor of turpentine and of formalin 
and gave them off readily also ; and (d) the milk took on very faintly 
the odor of chloride of lime. 

Not only were the substances used by Dombrowsky very odorif- 
erous, but the milk was placed in a saturated atmosphere of them, 
conditions very unlikely to be encountered in actual goat milk pro- 
duction. While it is highly advisable to remove the milk from the stable 
immediately after milking and cooling promptly, flavors attributed to 
absorption of surrounding odors are very likely the result of the animal 
breathing the odor-laden air and thus imparting the odor to the milk. 
Rather than emphasizing the possibility of direct absorption of odors 
in producing good flavored goat milk, more consideration should be 
given to proper ventilation of the stable ; to wide separation of the 
buck from the milking herd ; to general stable cleanliness ; and to free- 
dom from odors, so that the doe herself may not be forced to breathe 
the foul, unpleasant, or off odors, thus imparting them to the milk. 

The data included in this paper are presented chiefly that more 
information on goats’ milk might be available not only to goat milk 
producers, but to those interested in goat milk as well. 

Credit is due Dr, W. D. Baten, Section of Mathematics, Michigan 
Agricultural Experiment Station, for guidance in the statistical treat- 
ment of some of the data. 
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STAGHEADED PASTURE TREES 


P. W ROBBINS 
Sfc.cTioN OF Forest KY 


E'arniers who have had trees in their pasture or woodland pasture slowly 
die from the top down may have desired to discover the cause. Such singU* 
trees in pastured fields often lose their leaves at the top and become what is 
commonly called “ stagheaded’'. This condition is characterized by numerous 
dead branches in the upper part of the crown and the ends of the side branches. 
Generally the branches continue to die back slowly until the entire tree is dead. 

Trees are often left in pastures for their aesthetic value or with the inten- 
tion and hope that they will supply shade for the animals pastured there. 
In most cases it is these same animals-— horses, cattle, or sheep — which cau.se 
the slow death of these trees. The animals stand in the shade under the trees 
during the heat of the day and 'continually stamp and paw the ground in their 
endeavor to shake flies from their legs. Their sharp hoofs cut and injure 
the surface roots and compact the ground until it becomes hard and dry. 
The loss of roots and the hardened soil reduce the ability of the tree to get 
sufficient moisture and nutrients. This causes the branches farthest from 
the roots to die, and the tree becomes ’stagheaded. 

Fig. 1 shows a low-spreading red oak (Quercus borealis) which was killed 
by the horses and cattle which used the tree for shade. The broken and barked 
roots and the hard bare ground around the tree are clearly discernable. 
Even though the photograph was taken one year after the death of the tree 
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1 Kofl ('>ak killed .by horses and cattle injurinj? the roots 



Fif? 2 Stagheaded red oak providing shade for cattle 
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and after the animals no longer used the tree for shade, still the soil is so com- 
pact that grasses have not yet grown or seeded into the trampled area. 

Fig. 2 shows a red oak which is approximately 200 feet from the dead red 
oak shown in Fig. 1. This tree still provides shade, and all the cattle and 
horses in the pasture congregated around it during the summer the photograph 
was taken. It was also suffering from loss of moisture and root injury and 
had become stagheaded as is clearly shown in the photograph. This tree 
probably would have died in a few years if it had not been protected from 
further injury. 



Fig. 3. Red oak recovering from stagheadedness. 


To protect this oak all the dead branches were removed and the lower 
branches were pruned and thinned so that the sunlight passed through them 
and broke up the solid shade. The horses were no longer pastured in this 
field, and shade was provided for the cattle from the north side of a building 
adjacent to the pasture fence. 

Fig. 3 shows the red oak in Fig. 2 four years after it received the treat 
ment described. Pasture trees that have become ‘\stagheaded” may be saved 
by priming the tree of all de^d limbs and thinning out the lower branches 
and mulching around the tree inside the branch drip area with 2 or 3 inches 
of coarse gravel or crushed stone. When it is not essential that the cattle 
have the tree shade, the tree should be guarded by a ])rotecting fence 6 to 8 
feet from the tree trunk. 
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IMPROVEMENT IN THE CHATHAM DAIRY HERD 


J. G. WELLS, Jr., and RUSSELL E. HORWOOl) 
Upper Peninsula Experiment Station 


An increase in production of 3,159 pounds of milk and 171.2 pounds of 
fat per cow has been obtained in the purebred Holstein herd at the Chatham 
sub-station of Michigan State College during the past 15 years. This increase 
has been due to improvements in three factors : breeding, selection, and feeding 
and management. It is impossible to isolate the influence of each. Attention 
is being called to the effort of building up the herd through breeding. Table 1 
gives the average records of the herd. 


Table 1. Number of cow years and average yields by years. 



('ow 

years 

Average 

milk 

3'est 

Average 

fat 



(pounds) 

(per cent) 

(pounds) 

1024-'2r) 

12.6 

10,0.35 

2 8.') 

303 H 

192S-26 

17.4 

11,256 

3 0 

347 9 

1926-27 

18 5 

11,7.50 

2 86 

335 9 

1927-28 

18 2 

11,778 

3.14 

369 6 

1928-29 

20 0 

9,084 

.3 25 

295 6 

1929-30... ... 

19 6 

11.657 

3 01 

.351 4 

1930-31 

10 1 

12,037 

3 03 

,364.3 

1931-32 

21 2 

11,691 

2 01 

348 2 

1932-33 

21 0 

12,072 

3 08 

3.56 7 

1933-34 

16.3 

13,614 

3 14 

428 3 

19.34-35 

14 2 

13,622 

3 28 

449.5 

l9,3.'>-.36 

16 1 

13,874 

3 25 

451 . 1 

1930-,37 

15 5 

12,128 

.3 28 

399 1 

1937-38 

17 0 

11,699 

3 48 

407 0 

1938-39 

16 6 

12,942 

3 48 

4,51.9 

1939-40 

15 0 

13,794 

3 44 

474.8 

1940-41 

17 3 

9,895 

3 58 

! 354 0 
\ f9 mo.) 


The first record was made when the Marqucttc-Alger Dairy Herd Im- 
provement Association was started in 1924. Testing has continued ever since. 
In 1928 the Herd Improvement Registry of the Holstein-Friesian As.sociation 
was inaugurated. The Chatham herd was immediately placed on that test 
and has continued H. I. R. testing along with D. H. I. A. work. For this 
study, however, only D. H. 1. A. records are used for they continue through- 
out the entire 15 years. Every cow that freshened is on lest. If a cow is dry 
for several months, she is counted in the herd average. Until a cow actually 
goes out of the herd for some reason, she is kept on test. Records of the 
Herd Improvement Registry are usually higher than those given above. 

Early Hi$tory 

The Chatham herd was establi.shed in 1912, when six purebred Holstein 
females were purchased in Livingston County. Since these original cows 
were brought to Chatham, no females have been introduced into the herd. 



268 


MICHIGAN QUARTERLY BULLETIN 


The herd from which this foundation stock was purchased had been improved 
through records of milk production. Testing of milk was not carried on 
with any regularity. That is no doubt the reason the percentage of butterfat 
in the Chatham herd was found to be at the low point of 2.85 the first year of 
herd testing. This character turned out to be rather persistent since even 
with bulls selected from high-testing cows, it was possible to raise the test 
only about two-tenths of one per cent in eight years. Since 1933, the test 
has been increased to 3.58, which can be considered a major accomplishment 
in the improvement of the herd. 


Herd Bulls 

fable 2 gives the average production of cows in the herd classified as to 
sires. 

All cows that have been milked are sliowii in Table 2 regardless of the 
length of time in the herd. A cow year is 1/12 of the total number of months 
the cows are in the herd after freshening- -milking or dry. 


Table 2. The bulls whose daughters have comprised the herd, with the 
average yield of each bulPs daughters. 


Bull 


Secis Houwtje Cornucopia King 6K(>7() 
(-ollege Fobes DeKol 111266 
Emblagaard Colaniha Ladoga 182l0:i 
Emblagaard Colaniha Banostlne 263137 
C Canary Segls Beets 237625 . . 

C/hatham Segls DeKol 446591 . 

Chatham DeKol Ivongfleld 430505 
Traverse Echo Prince Segls 465512 
Traverse Colantba Sylvia Marathon 548515 
Fobes Pietertje Orrnsby 341217 . . . 

U Neb Topsy Quantor 650203 
Pabst Crusader Pontiac Duke 618734 


No. 

(liffereiu 

COWB 

Cow 

years 

Average 

milk 

Test 

Average* 

fat 



{pounds) 

{per cent) 

(pound)') 

I 

7 0 

8319 

3 07 

255 7 

2 

lO 8 

1 1049 

3 11 

343 9 

r> 

I6 8 

11625 

1 2 78 ! 

! 318 3 

7 J 

27 0 

,11315 

1 2 99 

338 0 

I4 I 

14 5 

11811 

3 11 ; 

367 3 


3 3 

9902 

3 34 

330 7 

I ! 

1 4 

9160 1 

2 86 

262 7 

17 I 

57 0 

1231 1 i 

3 03 

373 1 

9 I 

17 6 

11767 

3 18 

374 0 

19 I 

54 2 

13335 ' 

3 31 ; 

441 5 

I4 I 

36 4 

12833 i 

3 46 j 

444 6 

1 5 , 

113 1 

J2282 ! 

3 66 

450 2 


I 


Segib Hoiivvtjc Loniucopia King was never in the herd, but his daughter, 
Beauty Pietertje Segis Dekol 21 1959, made a profound impression on tlu' 
lierd. Daughters of the first four bulls were in the herd the first year of 
testing. Daughters of Canary Segis Beets started coming into production in 
1925-26 and had some effect in raising the fat percentage two years Liter. 
Neither Chatham Segis DeKol nor Chatham DeKol Longfield have had an\' 
appreciable effect on the herd since each left but one daughter. 

As soon as the first testing year was completed and it was seen that the 
herd test was below 3.0 per cent, an effort was made to correct that situation 
by sire selection. Traverse Echo Prince Segis was selected as a young bull 
because of the high percentage of fat carried by his dam. Her record was 
made on a seven-day test. Records show that while average milk and fat 
production of his daughters was higher than in the daughters of any previous 
bulls, the test was lower than the daughters of C anary Segis Beets. One 
result of using 1 i1ivcr.se Echo Prince Segis is that the udders of his daughters 
were closely attached to the bodies. This was a great change from' the 
pendulous type of udders of their dams that were frequently injured, resulting 
in a serious mastitis problem. It is believed that this change in type of udder 
was a big factor in eliminating ma.stitis from the herd later. 
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In 1930 a proved sire, Fobes Pietertje Ornisby, was brought into the herd. 
When his daughters started coming into production during the fall of 1933, 
it was necessary to reduce the size of the herd from 21 to 16 cows. This 
close culling, along with the good production of daughters of Fobes Pietertje 
Ormsby, caused the herd to produce more than 400 pounds of fat for the 
first time. Daughters of the same bull were largely responsible for the high 
herd average the two succeeding years. In Table 2 the average of all daugh- 
ters of this bull is seen to be the highest in production as well as the highest 
in test of any sire used in the herd to that date except for one bull with only 
one daughter. 

In 1936-37 the lowest production since 1933 was obtained, partially due 
to decreasing milking to twice daily. Milking three times daily had been 
l)racticed from 1924 until September 1936. During 1936-37, also, 10 daugh- 
ters of U Neb Topsy Quantor were in production, and it was found that 
these daughters as a rule matured slowly, taking two, three, and even four 
lactations to reach their best production. Daughters of Quantor were largely 
responsible for the high records of 1938-39 and 1939-40. Even though milked 
twice daily, these daughters showed a higher butterfat yield than those of 
Fobes Pietertje Ormsby — simply because of the higher test. 

'fhe hull following “Quantor’' was Pabst Crusader Pontiac Duke, bred 
by Pabst Farm. This hull was obtained from Fisher Bros, herd near Crystal 
Falls, Mich., where he had been proved good. Table 2 shows the daughters 
of “Duke” producing at a higher level than any previous bull. Actually only 
six daughters have completed the first lactation so the records given are not 
a true indication except in the case of the per cent fat. Daughters of “Duke” 
are testing higher than the dams in each case. 

On Jan. 1, 1941, 11 of the 17 milking cows were daughters of “Duke”, 
'rhree daughters of Fobes Pietertje Ormsby and three of “Quantor” com- 
posed the rest of the herd. 


PUREBREDS vs, CROSS-BREDS AS CAPONS AND ROASTERS 


lAkl. W IIKM)KKSO.\ \M) I A D.W 1 1 )S( )\ • 

.SmioN <»!• Pui’i rR\ HisBv\ukN 

(A Pro(.rkss Rki'ort) 

Introduction 

Poultr\ ])roduceri» in recent years have raised the (lueslion of whether the 
performance of progeny from “pure” breeds is superior to that from so-called 
“hybrids” or “cross-breds”. In seeking the answ’er to such a question much 
depends upon the measures of performance and a definition of the words 
“])ure” and “cross-bred”. As a general rule the characteristics which deter- 
mine acceptance in a breed classification are not necessarily identical with 
characteristics of performance. In other w'ords, fowls may be related according 
to breed characteristics hut unrelated with respect to performance. 

Perhaps part of an ideal program for comparing pure breeds with cross 

*The a.ssistaiicc of Mr. Ray Pillar i.s gratefully arknow'lcdgcd 
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breeds is to develop strains or families whose performance is relatively 
uniform but this process involves inbreeding as well as considerable time. 
An indirect answer to a related question may be obtained by a procedure 
more in keeping with current practice, that is to compare the purebred with 
the cross-bred progeny of several unrelated families. The development of 
uniform strains is proceeding but more time will be required. Meanwhile, the 
results of the work to date are presented as a matter of information. 

This is a preliminary and partial report of a project designed to determine 
what differences in market quality exist between the progeny of purebred 
and cross-bred chickens when grown to roasting age. 

The breeds chosen were Barred Plymouth Rock, Rhode Island Red, 
White Leghorn and crosses of White Cornish males with l-larred Rock females 
and Dark Cornish males with White Leghorn females. The chicks were 
hatched June 13, 1940, in the same incubator, 'fhey were reared on identical 
rations in battery brooders for the first six weeks after which they were 
transferred to outdoor pens. They were weighed individually at hatching 
time and at each four-week period thereafter. 

The average weights of the male progeny (capons and cockerels) at 12„ 
24 and 36 weeks are shown in I'able 1. 


Table 1. Average weights of capon and cockerel progeny of five matingi 
at 12, 24 and 36 weeks. 


Weight and age in weeks 


Breed and sex 


12 


24 


S() 


Barred Uock 
♦♦Capons 
Coekereis 

Rhode Island Reds 
♦♦Capons ... 
Cockerels . ... 

White Leghorns 
♦♦Capons . . . 

Cockerels 

W^ Cornish x B Rocks 
♦♦Capons 

Cockerels ... 

D (kirnish x W LeghoriiH 
♦♦C’apons 
Cockerels 


2 7 T) 4 7 0 

2 S I 5 S 7 1 

2 (> ' r> 0 It s 

2 4 0 4 (17 

2 4 5 2 (1 0 

2 3 5 5 t» 9 

2 2 3 8 4 4 

2 3 3.7 4 7 

2 1 3 8 4 3 

2 7 5 7 7 

2 7 5 () 7 S 

2 C 5.8 7 4 

2 7 5.2 (I 3 

2 (» 5 0.5 (I 5 

2 8 5 23 U 2 


♦Weights to the nearest one tentli pound 
♦*Caponize<i at tiie 8tli week 


1'he breeding of the liirds from which the weiglits ( 1'ahle I ) are comjiiled 
was as follows; Hie purellred liirds were from flocks of approximately 20l) 
females mated at random to 1 0 males. Each bird had a different dam but tliey 
may have had the .same sire. The cross-hreds were from two pens of approxi- 
mately 1 2 females each mated to a .single male. 


Results 

In early growth the birds from the heavy strains have a slight advantage 
,f)ver the Leghorns and Reds, but the cross-breds average weight is identical 
with that of the Barred Rocks ( 2.7 lb. ) . At the 24th week the White Cqrnish 
X Barred Rock cross-breds have a slight advantage w^hich they retain until 
the 36th week. 
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No attempt was made to ‘'fatten** the capons and their weights are com- 
parable to those of the cockerels in nearly every case. The differences which 
are apparent probably are not beyond the range of experimental error. 

Market Grades 

The birds were prepared for market at 36 weeks and the number of birds 
in five different grades is indicated in Table 2. 

It will be noted that the cockerels were retained beyond the age common 
in current practice. The reason for retaining the cockerels beyond the normal 
market age was to compare them with the capons in market grade, cooking 
and tenderness tests. 


Table 2. Distributi&n of market carcass grades by breeds at nine months of age. 



From Table 2 it is apparent that the Cornish top crosses are superior in 
market appearance in the opinion of 3 to 5 judges. The “broad-breast" type 
of the Cornish seems dominant to the Leghorn type at least, for none of the 
Leghorns graded above B whereas, with one exception, the Cornish top 
crosses graded A or better. 

The favorable carcass grades obtained with the Cornish top cross suggests 
that Cornish males might be used in the Leghorn flocks outside of the regular 
breeding season to produce frying or roasting chickens. The Cornish males 
have pea combs which are dominant so that any chicks from Cornish males 
would be distinctly marked. The chicks would be white, mostly, but a few 
buff or pale red feathers would occur occasionally. 



272 


MICHIGAN QUARTERLY BULLETIN 


AN INTERMITTENT DISCHARGE VALVE 
FOR THE SEPTIC TANK 


H. H. MUSSELMAN 
Section of Agricultural Engineering 

TTie septic tank and tile system is recognized as the safest practical 
method of disposing of sewage and household wastes for country in- 
stallation. The system consists essentially of : 

1. House sewer, 

2. The septic tank, consisting of one or more chambers, 

3. The distributing system, and 

4. The filter bed or final disposal field. 

House Sewer — This may be of any length but usually connects with 
the septic tank at a short distance from the house to avoid sewer and 
freezing troubles. 

Septic Tank— The septic tank designed for breaking down sewage 
and reducing it to a liquid through the action of anaerobic (absence of 
air) bacteria. It is designed so that inlet, direction and rate of flow, 
outlet and other details favor bacterial action through: 

1. Little disturbance of the liquid, 

2. Progressive passage of liquid through the tank, 

3. Providing for scum accumulation at the top, 

4. Providing for sludge accumulation at the bottom, and 

5. Introduction and removal of liquid. 

The siphon or valve chamber is sometimes added to the anaerobic 
chamber where it is desired to accumulate the liquid from the first 
chamber in sufficient volume to fill the disposal tile lines and secure 
more eflFective distribution and aeration. 

The Tile Field— From the first or sedimentation chamber the liquid 
is sometimes discharged into the disposal tile system as fast as the tank 
receives it. It is considered better design to hold the liquid in a second 
chamber and discharge it periodically. In either case the effluent from 
the tank is carried a safe distance (not less than 50 feet) from the well 
through pipe laid with sealed joints. It may then be distributed by one 
foot long drain tile with joints separated about These tile should 
be laid in a trench about 24 inches deep, in which is placed 6" of gravel 
to assist aeration. The disposal tile may be laid virtually level and 
should be kept so, even on irregular ground, by following the contour 
of the ground. 

T!ie Intermittent Discharge Valve— In extension work on sewage 
disposal a septic tank design has been used without material change 
for more than 20 years. In reviewing the design it seemed desirable 
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to increase the size to meet the increased use of water and to improve 
it where possible to simplify the installation. The septic tank is so 
essential to the complete utilization of water that the convenience and 
safety it offers should be available to all. 

Sewage is discharged into the tile lines to complete the reduction 
processes by soil bacteria. To favor action on the tank effluent by soil 
bacteria, the liquid should be spread over a definite area of soil through 
the lines. Intermittent discharge of the contents of the holding or 
second chamber of the septic tank serves to fill the tile lines and force 
the liquid to all parts of the reduction area. Time is also afforded 
between discharges to allow some aeration of the filter bed which 
should be of porous soil and gravel. 

The automatic siphon has been used to obtain intermittent dis- 
charge. Since the use of the siphon involves several problems, a simpler 
means of securing the same results has been sought. Evidently such 
a device should be: 

1. Reasonably permanent, 

2. Low in cost, 

3. Light in weight, 

4. Easily secured or made, and 

5. Simple to install, 

0. Dependable, requiring little or no attention in operation. 

A study to meet these requirements led to the double float valve which 
design is shown in the accompanying drawing. This device has been 
laboratory-tested, being operated the equivalent of 10 years use with- 
out failure. It has also been installed experimentally in several tanks. 
It is offered primarily for its low cost and ease of installation and to 
provide a device which may be manufactured or made locally. To con- 
struct it, requires little as to material, skill, or time. 

Figure 1 shows the essentials of the valve in installation and oper- 
ation. To install, no changes are necessary in the tank design as used 
for a number of years in extension work in this state except : 

1. To provide a small sump below the valve, 

2. To set the outlet pipe (1J4" brass short nipple, coupling and 12" 
length of lj4" G iron pipe) on a level with the floor of the 
second chamber of the tank against the forms, 

3. To set the anchor bolt to carry the valve (5" above outlet pipe), 
and 

4. To install vent pipe. 

The bill of material for making the valve as shown in the drawing; 
the tools required are vise, blow torch, wrench and pliers, and die, 
20 threads per inch, for threading the rod. The bronze welding 
rod is readily bent to shape when heated and dimensions are such that 
extreme accuracy is not required. All the material used resists cor- 
rosion and should last many years. 

To install the valve^ a wood block carrying the anchor bolt is tacked 
to the forms directly above the outlet pipe. When the forms are re- 
moved the block is removed. The valve assembly is held in place on 
the anchor bolt and secured with a brass nut. The entire valve assembly 
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may also be easily removed for replacement if necessary. Adjustment 
is provided for aligning the valve with the outlet pipe. 

In operation, the outlet pipe is closed by the rubber disk seating on 
the rim of the brass outlet pipe. With the outlet closed, the liquid 
rises, increasing the pressure in the outlet valve until the upper ball 
floats. The rise of the upper ball finally moves the lower ball past the 
vertical line through the pivot, when both lift, causing the upper arm 
to strike the valve arm and open the valve. With the pipe open the 
liquid rushes out, lowering the level until the lower ball again passes 
a vertical line through the center, and strikes the valve arm, closing 
the valve positively. The sequence of motions is then repeated. 

The sludge sump is provided below the valve to prevent possible 
interference with the valve from this source. Other causes of slight 
leakage under the valve are probably not serious since the addition of 
a considerable amount of liquid at one time is sufficient to operate the 
valve. Even with excessive leakage or stoppage, which is unlikely, the 
tank would still function as a single chamber tank. Little hesitation 
need be felt in making use of this intermittent discharge device, which 
is economical and dependable. 

The dimensions recommended for the septic tank serving a single 
dwelling is 3 feet wide, 5 feet deep and 5 feet long, inside measure- 
ments. The second or holding chamber is 2 feet wide, 20 inches deep 
and 5 feet long, and it is placed at the side of the first chamber. 
Where 6 inches of gravel is used under the tile in the disposal field 
about 125 feet of tile are required. It should be added that the disposal 
field should have good drainage to favor proper final breaking down 
of the sewage. 

The foregoing presentation is intended to cover the essentials only 
of the septic tank and tile sewage disposal system, with a view to 
showing the function and purpose of the intermittent discharge valve 
described as one part of the system. 

More complete information relative to the Septic Tank and Tile 
Sewage Disposal is contained in Extension Bulletin 118 (Revised), 
Septic Tank Sewage Disposal Systems jor Michigan, which may be obtained 
from the county agricultural agent or the Bulletin Room, Michigan 
State College, East Lansing, Mich. 


TENTATIVE SPRAY SCHEDULE FOR THE CONTROL 
OF INSECTS ON MICHIGAN ROSES 


E. I. McDANIEL 
Section op Entomology 

Several different kinds of insects attack roses; of these, compar- 
atively few are of economic importance, the majority being either 
secondary or having no economic status. Since all insects differ from 
each other more or less in habits, life history, and methods of feeding, 
certain insecticides are effective against some species and not against 
others. 
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Insects with chewing mouthparts devour plant tissues and are 
usually controlled with stomach poisons, such as lead arsenate, cal- 
cium arsenate, paris green, or Hellebore. Insects with sucking mouth- 
parts pierce the foliage; they are controlled with contact insecticides, 
such as nicotine, rotenone or pyrethrum. Since only small quantities of 
insecticides are required at any one time, the application is usually 
made with a hand atomizer, a small pressure knapsack sprayer, or a 
hand dust gun. It is, therefore, necessary with most of the contact 
sprays to increase the amount of killing agent used. 

The following tentative schedule is suggested for control of the 
common pests of Michigan roses. Where possible, several methods of 
control are suggested; the choice should be governed by a considera- 
tion of the treatment which will be the most satisfactory under the 
circumstances. 

Bordeaux mixture is a repellent for certain insects, such as leaf- 
hoppers and plant bugs. To prepare an 8-12-100 bordeaux in small 
quantities, dissolve two ounces of copper sulphate in one gallon of 
water. Mix three ounces of hydrated lime (calcium hydroxide) in an- 
other gallon of water and pour the one gallon of copper sulphate and 
the one gallon of lime water into a gallon of water. This gives three 
gallons of robinsegg blue bordeaux mixture. 

A number of commercial dusts are sold "which combine bordeaux 
dust with insecticides. A very effective homemade combination is pre- 
pared by using eight parts lime plus two parts monohydrated copper 
sulphate. Where it is desirable to check leaf-feeding beetles, the addi- 
tion of calcium arsenate is suggested. 


POLE-STACKS FOR CURING HAY IN 
THE UPPER PENINSULA 


EVART VANDER MEULEN 
Section of Faem Ceops 

Tame hay is the largest crop of the Upper Peninsula ; more than 
12,000 acres of alfalfa and 230,000 acres of timothy, or a mixture of 
timothy and clover are grown yearly.* Quack grass is prevalent in 
much of the hay. In recent years the hay mixture of alfalfa, alsike 
and timothy has been recommended, and is being grown to some extent. 

The problem of producing higl^-quality roughage is very important 
in this region. Each year a large amount of hay is damaged or totally 
lost because of rain during the haying season. In 1940, the Station at 
Chatham lost 25 acres, one-fourth of the total acreage of first cutting 
hay, because ^of adverse curing weather. The prevailing weather at 
Chatham is comparable to most sections of the Upper Peninsula. The 
data herein presented have been obtained from experiments and ob- 
servations made at the Upper Peninsula Experiment Station at Chatham. 

♦Figures from the Michigan 1935 farm census report. 
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The production of high-quality hay is made difficult by the high 
percentage of rainy days and low mean temperature during the haying 
season, as shown by Table 1. The most favorable curing period for 
first-cutting hay is from July 11 to July 20, which is too late from the 
standpoint of producing hay of highest nutritive value. Alfalfa, if cut 
in the early bloom stage, will be cured from June 20 to 30. Timothy 
and clovers, if cut in the early bloom stage, will be cured from July 
1 to 10. Most second cuttings are made from September 1 to 20, dur- 
ing which period one-half of the days are rainy and the weather is so 
cold that drying is slow. 


T*U 0 1. Th« average mean temperature aiul average per cent days with rain during 
the hay curing periods at the Upper Peninsula Experiment Station 1936-40. 


- Curing periods 

Average 

mean 

temperature 

Average 
percentage 
of days 
with rain 

- __ 

©F 

per cent 

June 20-30 

62 

40 

July 1-10 

68 

34 

July 11-20 ' 

67 

30 

July 21-31 ; * * 

67 

38 

Aug. 1-10 

69 

56 

Aug. 11-21 ■■ 

68 

38 

Aug. 21-31 

63 

47 

Sept. 1-10 

61 

44 

Sept 11-20 

.^>8 

56 

Sept 21-31 .. .* 

54 

34 




The number of rainy days during the haying season does not indi- 
cate all the difficulties of curing hay in the Upper Peninsula. The low 
mean temperature, averaging 64® F. for the ten curing periods, prevents 
rapid curing of hay. In 1939 and 1940, 50 per cent of the' days in July 
were cloudy or partly cloudy. Hot, dry, windy weather is not preva- 
lent in this region. Heavy dews in the morning delay curing and hay • 
ing operations to a considerable extent. 

The *Tole-8tacking’’ System 

For a number of years a few Upper Peninsula farmers of the Scan- 
dinavian descent, have been using a “pole-stacking” system for cur- 
ing hay during adverse weather conditions. In 1940, experimental work 
was conducted at the Upper Peninsula Experiment Station using this 
system for curing first and second cutting hay. 

Trees, about three inches in diameter, were cut to make poles 
seven to eight feet long. Stubs of branches were left on to make prongs 
an inch or two in length. Boards four feet long were nailed to the poles 
about a foot and a half from the larger end, as shown by the diagram. 
An iron bar was used to make small holes in the ground in which the 
larger end of the poles were placed firmly, allowing the attached boards 
to rest on the ground. This gave the poles sturdy support and allowed 
circulation of air at the base of the stacks. The other end of the poles 
was pointed, which aided in proper construction of the stacks. Prongs 
were left on the poles to prevent the hay from settling too tightly 
around them. Spikes driven into the poles at alternate places would 
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have served the same purpose. Projections of some sort are essential 
to keep the center of the stacks from packing too tightly. 

Construction of a Stack 

Loose hay from the windrow was piled around the pole, each fork 
load overlapping, requiring four fork loads to make a tier around the 
pole. (The hay should not be rolled and put into the stack in a tight 
bunch.) The hay was piled in tiers to a foot from the top of the pole, 
and from then on it was put directly on top, forcing some Hay down 
around the pole which gave strength to the stack. About two feet of 
hay was put directly on top of the pole, creating a water-shedding 
cap. This type of construction allowed the air to circulate through 
the stack curing the hay. 



Fig. 1. Diagram of a pole-stack, showing the position and construction 
of the pole and stack. 

Dimensions: Pole — 6' above the ground, in the ground, and 3" 
in diameter. Prongs on pole — 1"-2" long. Stack — 8' high and 5' wide at 
the base. Board — 4' x 6" x 1". 
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Fig, 2. A well built .stack. The sides are straight up and down. This 
type of stack allows proper circulation of air throughout resulting in 
rapid curing. 


TIic Stack should not settle below the top of the pole. If it docs, 
rain water will run down the pole, wetting the hay in the center of the 
stack. It was found that one man could work to belter advantage 
than two. Two men wdll not place the hay uniformly on the stack and 
it becomes oversized or settles unevenly. Extra men can lie used in 
bringing the hay to the man doing the stacking. 

It was evident from observation and experimental results that a 
stack should not be built more than 5 to feet in diameter, and it 
should be at least 7 to 8 feet in height. The bottom of the stack must 
be kept narrow as this part of the stack settles into a firm mass. The 
sides of a w^ell-built stack are straight up and down. 

Experimental Results — 1940 

The experimental results and observations at the Upper l^eninsula 
Experiment Station indicate that green hay, free from external mois- 
ture (rain or dew), averaging from 50 to 60 per cent internal moisture 
can be cured during adverse weather conditions with a very slight loss 
in quality. 

A curing experiment with a second-cutting hay mixture of alfalfa, 
alsike and timothy was conducted using pole stacks and average sized 
cocks. The hay was cut in the morning after the dew had disappeared 
and was promptly put in windrows with a side-delivery rake. Three 
hours after it was cut, part of the hay was pole stacked and part was 
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Fig. 3. A poorly built stack. This stack is too large at the base, 
preventing proper air circulation. 


cocked. The moisture content of the pole stacked and cocked hay was 
51 and 43 per cent, respectively. Fourteen days, of \vhich seven were 
rainy, were required to cure the pole stacked hay to a 19-pcr cent mois- 
ture content. None of the hay was spoiled. The cocked hay at the end 


Table 2. Comparison of second cutting hay before and after 
pole stacked and cocked. 



♦Stack 1 

Stack 9 

Stack 12 

<^)ck 13 

.. .... . 









Ooiiuitioii &riici 









analysis of hay ♦ 

Before 

After 

Before 

After 

Before 

Aftc*r 

Before 

Aftfir 


** 




t 


t 


Moisture (%) 

72 04 

19..7 

69,26 

18.4 

61.34 

18.91 

42 23 

26 4f 

Good hay ( %) 

100 00 

.37.9 

100.00 

61.4 

100 00 

100.00 

100.00 

84 or 

Protein (%) 

14.56 

14.20 

13 97 

12.99 

12 82 

12.72 

12 97 

13.16 

Ash (%) 

7.63 

7.01 

6.90 

6.63 

7 00 

6 83 

6 64 

6.6.'^ 

Ether extract (%) 

3 05 

2.97 

2.89 

1 .99 

3 06 

2 65 

2.88 

2.4/i 

Crude fiber (%) 

37.19 

36.12 

37.63 

36.37 

36.33 

36.37 

36.86 

37.07 

N. F. E. (%) 

37.68 

89.70 

38.71 

41.82 

41. 7h 

41,43 

40 66 

40. 7C 

Carbohydrates (%) 

74.77 

72.82 

76.24 

78.39 

77.12 

77.80 

77.61 

77. 8€ 

Carotene mg/l 00 gin8.(%) 5.63 

6.14 

4.41 

6.06 

5 81 

5.12 

6.60 i 

3.82 

No of curing days 

a 

4 

? 

i4 

1 

4 

1 

4 

No. of days with rain... 

20 

2 

50 


7 


7 


' ♦Good hay. 

/ ♦♦Green hay with dew. 

♦♦♦Green hay with dew. Wilted for 1 hour. 
tOreen hay free of dew. Wilted for 3 hours. 
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of the 14-day period contained 27 per cent moisture with a spoilage 
of 16 per cent. Experimental results are given in Table 2, comparing 
hay before and after pole-stacked and cocked. 

In the same year, 10 acres of a 14-acre field of first cutting hay was 
cured in pole-stacks and the remaining four acres in average-sized 
cocks. Part of the hay which was pole-stacked was free from external 
moisture, while part was stacked when still wet with rain. The hay 
that was slightly wilted and free from external moisture, cured in two 
weeks, resulting in good quality hay with the green color and leaves 
retained. The hay that was slightly wilted but with external moisture 
when stacked was not cured at the end of the two weeks. Although the 
top halves of the stacks were cured, the bottom halves were moldy and 
wet. It was possible to save the top half of each stack, but the bot- 
toms were discarded as of no feeding value. The four acres of hay 
which had been cocked was first partially cured in windrows and then 
put in average-sized cocks and left there two weeks before it was 
hauled. Much of this hay was black with extensive loss of leaves, 
moldy and of no feeding value. Seven of the fourteen days during 
which time the above hays were being cured were rainy. 

It required ten hours for six men to make the poles and stack the 
10 acres of hay mentioned above, averaging 2 tons per acre cured. On 
the basis of 27 cents per hour per man, the cost to pole-stack the hay 
was $0.81 per ton. On most farms in the Upper Peninsula where pole- 
stacking is applicable, the cost of making the poles is a very minor 
part of the total cost of the haying operation. The poles can be made 
in the winter when work is not pressing. Further work will be con- 
ducted in the future to determine the cost of pole-stacking versus 
cocking of hay. 

Conclusion 

1. Hay to be cured in pole-stacks may average from 50 to 60 per cent 

moisture, but should be free of dew and rain. 

2. The stacks should be constructed as follows: 

(a) Use strong wood poles about three inches in diameter at cen- 
ter, with prongs. 

(b) Set the poles firmly into the ground, supported with boards. 

(c) Arrange loose hay around the poles. 

(d) Keep the stacks 5 to Syi feet in diameter. Over-sized stacks 
result in moldy hay, 

(e) Keep the sides of the stacks straight up and down. 

(f) Build well over the top of the poles so that they will not 
stick out after the hay has settled. 

3. Eight to ten stacks are equivalent to one ton of hay containing 

20 per cent moisture. 

4. Curing hay in well constructed pole-stacks eliminates much of the 

weather hazard at haying time. 

5. The cost is small as compared with spoilage losses in bad weather. 
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A TEAT CUP SOLUTION RACK 


W. H. SHELDON 

Section of Agricultural Engineering 

J. M. JENSEN 
Section of Dairy Husbandry 

The result obtained in producing high-quality milk with a milking 
machine is frequently the determining factor in regard to its continu- 
ous use on many farms. There can be no doubt that the milking 
machine must be cleaned and sterilized with more thought and care 
than any other piece of milk producing equipment. This is true be- 
cause of the many parts involved. 

Keeping the rubber parts in good condition can apparently best be 
done by keeping the rubber tubing clean and full of a dilute lye solution 
between milkings. Dirt and fats deteriorate rubber, making it sticky 
and porous and thus a harbor for bacteria. A lye solution of 0.4 per 
cent concentration will remove the fat and keep the rubber clean and 
firm. 

The teat cups and rubber milk tubing can be completely submerged 
in a large container filled with the lye solution or they may be hung 

upon a suitable rack and completely 
filled with a fresh solution. Both 
methods give satisfactory results if 
properly used. When using the sub- 
mersion method the solution gets 
weaker each day and should be dis- 
carded daily. When using the teat 
cup solution rack method the teat 
cups and tubes are filled with a small 
quantity of fresh solution which is 
known to be effective. Over a period 
of time less solution will be required 
by this method than would be re- 
quired by the submersion method to 
give equal protection. The more eco- 
nomical use of the lye solution, to- 
gether with the knowledge that the 
small quantity used is fresh each 
time and can be depended upon, 
makes the teat cup solution rack a 
desirable aid to producing quality 
milk. 

The wooden solution rack illus- 
trated in Fig. 1 is neat and service- 
able. It provides a convenient place 
for storing a stoppered bottle or jug 
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of the 0-4-per cent solution of lye. Furthermore it may be made by the 
high school boy m his farm shop class or in 4-H club work with very' 
little expense for materials. ^ 


Materials Needed 


Back: 1 — 1" 
Shelf: 1—1" 
Side braces : 
Slats: 3— 


X 8" board 12" long 
X 8" board 11" long 
2—1" X 4" boards 12" long 
X l5/<" hoards 20" long 




?!! 


Fig. 2. Construction details of the solution rack. 


For details of construction see Fig. 2, 

The spacing between the slats may need to be changed slightly to 
fit the teat cups of some milking machines. The width of the notches 
should be such that they will securely hold the milk tubes in place. 
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Cleaning the Milking Machine 

The cleaning procedure for milking machines usually recommended 
by the Dairy Department of Michigan State College employs the fol- 
lowing steps: 

A. Following each milking: 

1. Suck one to three gallons of clean cold water through each 
unit; while doing so dip the teat cups into and out of the 
water to cause a scrubbing effect by the water rushing 
through the cups and rubber tubing. Rinse the milker-pail 
and discard the water. 

2. Suck gallons of scalding water through each unit. The 
temperature of this water should not be less than 165° F. 

According to Mallmann* the addition of sodium nictaphos- 
phate detergent (1 oz. to 1 gallon of water) to this scalding 
water will prevent milk stone and water hardness deposits in 
the rubber tubes and on the metal parts. 

3. Wash the pail with hot water and washing powder, using a 
stiff bristle dairy brush. Rinse with hot water to remove all 
traces of washing powder, drain and invert to dry. 

4. Disconnect the milk tube from the h.ead and wash the head in 
the same manner as the milker-pail. Do no overlook the 
check valve. 

5. Hang the milk tube and teat cups on a suitable rack and fill 
with 0.4-per cent lye solution or submerge in a container of 
the lye solution. In either case the teat cups and milk tubes 
remain filled with the lye solution until the next milking. 

B. Before milking : 

1. Drain out and discard the lye solution in the teat cups and 
tubes, 

2. Suck two gallons of clean chlorine solution (50 ppm.) through 
the assembled unit. 

Removal of Deposits from Milk Tubes 

A milking machine which has not been cleaned regularly by the 
preceding method may be coated with a deposit. This deposit can be 
removed by placing the rubber parts and claw into a lye solution made 
by adding one pint of stock solution to one gallon of water and heat- 
ing to the boiling temperature. Allow the solution to cool then remove 
the parts, rinse them in clean water and reassemble. This heat treat- 
ment with lye removes any grease adhering to the rubber parts, de- 
stroys any bacteria present, and prolongs the life of the rubber. 

Prepiuration of Lye Solutum 

Use one 13. oz. can of lye plus one gallon of water for stock solution. 

Add 6 oz. of stock solution to one gallon of water for a 0.4 per cent 
solution. 

♦The Value of Sodium Metaphosphate in Detergent Mixtures in the Cleaning 
of Milking Machines— Jour. Dairy Science. 23 ( 7 ) : 621-627. 1940. 
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BULLETIN REVIEWS 

Circ. BuL 177— -Peach Culture in Michigan — Johnston, S., Hutson, 
R. and Cation, D. — comprehensive discussion of the cultivation of 
the peach in Michigan, including: sites, soils, varieties, planting, prun- 
ing, soil management, thinning, harvesting, insects and diseases. (86 
pp., 3 tables, 56 figs., 4 color plates.) 

Tech. BuL 174 — ^The Development of Mold on Cold Storage Eggs 
and Methods of Control — Mallmann, W. L. and Michael, Catherine E. — 
When eggs are placed in cold storage, the humidity is kept down to 
prevent the formation of moisture on the eggs and the container. The 
reduced humidity causes a loss of moisture from the eggs and a result- 
ing reduction in quality. 

A study of the molds occurring on storage eggs was made. Out of 
a total of 400 isolations, 214 were Penicillia, 50 strains were Aspergilli 
and 80 were Mucor.s. There was no relation between the place of stor- 
age or season and species. 

A mycostatic agent, sodium pentachlorophcnate, was applied to the 
fillers, flats and cases to control mold growth. It w'as found that, at 
oven high humidities, at 31° F. mold growth was prevented on fillers 
flats, cases and the shell of the egg. (34 pp., 23 tables.) 

Tech. Bui. 175— Landform Types, A Method of Quantitative and 
Graphic Analysis and Classification — Wolfanger, L. A. — Although the 
serviceability of quantitative analyses as research tools has long been 
recognized, the identification and diflierentiation of landforrns or surface 
configuration have been largely restricted to either genetic factors or 
qualitative descriptions. The characterization of a surface as a “ma- 
turely dissected plateau” or “strongly rolling hill country,” however, 
is not sharply definitive without the support of quantitative analyses 
that set forth the relative magnitudes and frequencies of the forms and 
elements involved. 

A simple quantitative method is proposed which determines the 
proportion and mean length of the several gradient classes comprising 
a given surface configuration, and employs these means for the de- 
velopment of a “mean landform graph.” This graph, taken either as a 
whole or in its individual elements, offers a variety of measurable re- 
lationships, such as a “relief index,” a “basal index,” a “steepness 
index,” and a “landform index” that may be used as basis for quantita- 
tive comparisons. 

The method is applicable to analyses at any level of magnitude 
(to small local areas as well as to large natural regions) and to land 
areas located in widely separated parts of the earth. It may be utilized 
for comparisons of closely related landforrns or those of contrastive 
character. The general procedure could also be employed for the an- 
alysis of measurable elements of land other than gradients or slopes. 
A system of classification based upon this type of analysis is suggested, 
including a system of nomenclature. The utility of landform indices 
and maps based upon such indices to both land use studies and scien- 
tific investigations of a geographic or geomorphologic character are 
briefly discussed. (24 pp., 5 figs.) 
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Tech BuL 176— The Detectioiit Distribution and Mobility of Certain 
Elements in the Tissues of Plants Growing under DiflFerent Conditions 
as Determined by the Spectrographic Method — Hibbard, R. P.-«^The 
modern spectrographic technique for the determination of certain ele- 
ments in plant tissues can now be applied with greater accuracy. A 
way is thus opened for a better knowledge of the mobility, distribution 
and the role of elements in the physiology of the plant. Potassium is 
easily water-soluble and was not found in the ether extract or the 
residue and therefore it is improbable that it occurs in more complex 
organic combinations than that of salts of certain organic acids. The 
five other elements examined — calcium, magnesium, phosphorus, iron, 
and manganese — all gave evidence of the formation of ion-organo com- 
pounds which accounts for their varying degrees of immobility. Im- 
mobility is not a matter of chemical precipitation or modified perme- 
ability but one of energy exchanges, protoplasmic activity and other 
vital processes. Short-day conditions slow up total salt absorption 
while full-light favors greater transfer of calcium, iron and potassium 
while phosphorus appears indifferent. The effects of solutions deficient 
in one element or another are not entirely a matter of solution imbal- 
ance, reciprocal relationship or impaired permeability but to metabolic 
reactions attendant upon the plant's activity. The result is rather a 
different rate and quantity of absorption than *in a physiologically bal- 
anced salt solution. Calcium, magnesium and iron predominate in the 
leaves, phosphorus in the roots and young leaf tissue while potassium 
is abundant in the stems. The functions of these elements, wherever 
they may be found, is more easily determined by their detection in 
definite places at certain times, than by any method of discovery where 
greatest accumulations have taken place. (30 p'p., 8 tables, 1 fig.)‘ 


JOURNAL ARTICLE ABSTRACTS 

Chloropidae (Diptera) of the Oriental Re^on: Notes and Syn** 
onymy — Sabrosky, C. W. — Annals and Magazine of Natural History 
(London, England). (Series 11) 6 : 418-427. 1940. [Journal Article No. 
402 (n. s.) from the Michigan Agricultural Experiment Station.] — The 
paper includes a number of miscellaneous items on the classification of 
certain small flies from southeastern Asia and the East Indies. The 
work was based on material sent to the writer for determination by the 
Imperial Institute of Entomology, London, England. 

A Study of the Reducing System of Milk — Gould, I. A. — Jour. Dairy 
Sci. 23 (10). 977-989. 1940. [Journal Article No. 427 (n. s.) from the 
Michigan Agricultural Experiment Station.] — ^The KIO3 titer of milk 
was found to be decidedly higher than it would have been had ascorbic 
acid been the sole contributor. Ascorbic acid was found to contribute 
approximately from 30 to 60 per cent of the KIO^ values with the major- 
ity of samples giving values falling within 30-40 per cent. Copper and 
sunlight reduced the KIO3 values, the reduction apparently being due 
entirely to destruction of ascorbic acid. lodoacetate slightly lowered 
the total KIO3 values but did not aflFect the ascorbic acid content. Re- 



VOL. 23 — MAY, 1941 — NO. 4 


291 


duction of the sulfosalicylic acid filtrate with zinc dust had no appreci- 
able influence on the KlOg titer. Heating milk to 70® C. did not affect 
the KlOg values, but temperatures of C. or above decreased the 
values. The 2-6 dichlorophenolindophenol values were not influenced 
by the temperatures used, indicating that the heat treatment affected 
the non-ascorbic acid portion of the materials responsible for the KIOj 
titer. 

Protective Influence of Glutathione on Copper-induced Oxidation 
of Ascorbic Acid in Milk — Gould, 1. A. — Jour. Djiiry Sci. 23 (10) : 
991-996. 1940. [Journal Article No. 428 (n. s.) from the Michigan 
Agricultural Experiment Station.] — Glutathione was added to milk in 
quantities of 25 and 15 mg. per cent. The milk had previously been 
heated to 80® C. to prevent normal disappearance of the GSH. A por- 
tion of the milk was treated with 1.5 p.p.m. of copper and the ascorbic 
acid and GSH determined at intervals of 15 min., and 1, 2, 4, 6, 24 and 
48 hours. Twenty-five mg. per cent of GSH stabilized the ascorbic 
acid against copper-induced oxidation, but it was itself partially de- 
stroyed. Approximately 60 per cent of the reduced GSH had disappeared 
by the close of the storage period, whereas the ascorbic acid remained 
substantially unaltered. In the lot which contained no GSH but 1.5 
p.p.m. copper, the ascorbic acid was completely oxidized after 24 hours. 
Similar results were obtained when 15 mg. per cent of GSH were used. 

Th^ Disappearance of Addcnl Glutathione in Milk — Gould 1. A. — 
Journ. Dairy Sci. 23 (10) : 985-989. 1940. [Journal Article No. 429 
(n. s.) from the Michigan Agricultural Experiment Station.] — Fifty 
mg. per cent of glutathione were added to milk and the KlOg titer 
determined after 15 minutes, 1 hour, 2 hours, and 4 hours of incubation 
at 20® C. When raw milk was used, the glutathione disappeared rapidly. 
From 20 to 35 mg. per cent of reduced GSH remained after 1 hour, 
approximately 10-15 mg. per cent after 2 hours, and 2 mg. per cent or 
less after 4 hours. Slightly higher values were secured in milk serum 
than in whole milk, but the relative loss during incubation was ap- 
proximately the same. Only a small portion of the GSH which dis- 
appeared was in the oxidized form, especially during the first 2 hours 
of incubation. Heating milk to 80 or 90® C. prior to adding the GSH 
completely stabilized the tripeptide, whereas 70® C. only partially pre- 
vented its disappearance. 

Effect of Cookif^ upon the Vitemin Content of Two T3rpes of 
Beans Grown in Michigan— -Kelly, E. and Porter, T. — Food Research. 
6 (1) : 85-93. 1941. [Journal Article No. 432 (n. s.) from the Michigan 
Agricultural Experiment Station.] — ^Two types of beans, the Michelite 
and the Cranberry, were boiled or baked according to standard pro- 
cedures which would yield tender products. These kinds of beans were 
selected for cooking because they were considered of special interest 
to Michigan growers. The Michelite variety, first released for com- 
mercial production in 1937, possesses a number of desired characteristics 
along with a resistance to mosaic and other diseases. The light Cran- 
berry bean is large, with a tan seed coat mottled with red and is rather 
dark colored when cooked. This bean has been growing in popularity 
with consumers. 
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The boiling and baking processes employed in this experiment re- 
sulted in cooked beans which were estimated to have more available 
vitamin Bj than the same beans in the raw state as determined by the 
rat-growth method. The cooked Michelite beans had a Vitamin B, 
content ranging from 2.3 to 3.0 I.U. per gram of dry beans ; the cooked 
Cranberry beans, from 1.9 to 2,9 I.U. per gram. Both varieties showed 
vitamin B^ values below 1.7 I.U. per gram when raw. 

Very little if any loss of vitamin B, resulted from discarding the 
water in which the beans were soaked over-night. Soda, used as a 
softening agent during soaking but thoroughly rinsed off before cook- 
ing, shortened the boiling time from 5 to 15 minutes but did not cause 
a destruction of vitamin B^. Somewhat less vitamin value was 
present in baked beans than in boiled beans. 

Determination of Carotene in Plant MateriaL Dicalcium Phosphate 
as an Adsorbent. — Moore, L. A. — Ind. and Eng. Chem. (Analytical 
Edition.) 12 : 726-729. 1940. [Journal Article No. 438 (n. s.) from the 
Michigan Agricultural Experiment Station.] — A method for the deter- 
mination of carotene in plant material is outlined which consists essen- 
tially of extraction with alcohol, extraction of the alcoholic extract with 
petroleum ether, removal of alcohol from the petroleum ether, and pass- 
ing the extract through a Tswett column of .dicalcium phosphate. By 
this method certain noncarotene chromogens are removed, so that the 
value obtained is probably for pure carotene. 

These results indicate the Willstatter-Stoll method or its modifica- 
tions for the determination of carotene are not accurate for plant 
material which has been subjected to storage or to the action of the 
digestive tract. 

EflFects of Periods of Warm Weather upon the Winterhardened Con- 
dition of a Plant — Dexter, S. T. — Plant Physiology. 16 : 181-188. 1941. 
[Journal Article No. 440 (n. s.) from the Michigan Agricultural h'x- 
periment Station.] — The severed roots of alfalfa and entire plants of 
alfalfa and winter wheat were exposed to alternate periods of low and 
high temperatures, suitable for “hardening” and for growth, respec- 
tively. Several alternate hardenings and dehardenings to cold of severed 
alfalfa roots are possible, particularly with roots dug in the fall. When 
such alternations of temperature occur in the field in late winter, re- 
hardening occurs to a limited extent but is lessened by growth of new 
shoots. With winter wheat, successive rehardening is possible in 
unvernalized plants (in early winter), but with vernalized plants (in 
the spring) rehardening is less likely, although it may occur if not 
much growth occurs during the interval of warm weather. A long 
day, with warm weather (as in March or April), is particularly likely 
to induce growth in vernalized winter wheat, with resultant loss of 
ability to reharden to cold. Retention of the ability to reharden follow- 
ing intervals of warm weather in late winter is not particularly char- 
acteristic of varieties of wheat that can endure low temperatures. When 
the plant is well-stored with food and when previous and present 
weather conditions are such as to maintain a condition of dormancy, 
with consequent conservation of this food, then periods of warm weather 
are not particularly damaging to winter-hardiness. Periods of warm 
weather are, in general, more likely to cause damage if followed by cold 
in the spring tAan in the fall or winter. 
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A Solution of Normal Equations Giviing Standard Errors of the 
Constants— Baten, W. D. — ^Jour. Agr. Res. 61 (6) : 237-240. 1940. [ Jour- 
nal Article No. 452 (n. s.) from the Michigan Agricultural Experiment 
Station.] — ^This paper shows how to solve simultaneous normal linear 
equations so as to obtain values which can be used in finding the stand- 
ard errors of the constants. The method consists of successive divisions, 
subtractions, substitutions, and keeping certain product summations 
intact. The method used is easy to follow and easy to teach computers 
using modern computing machines. 

The EflFect of the Quantity of Basal Food Intake upon the Utiliza- 
tion of Vitamin A — Kelly, E. and Muelder, K. D. — Jour. Nutrition. 21 
(1) : 13-24. 1941. [Journal Article No. 457 (n. s.) from the Michigan 
Agricultural Experiment Station.] — The quantity of food consumed as 
it affects the utilization of vitamin A in the body was the subject of an 
investigation in which 237 white rats were used as test subjects. 

In this experiment the animals were divided into three main groups : 
those in group A were allowed all they wanted to eat of a basal diet 
adequate in all respects except vitamin A ; those in group B were given 
the same amount of the basal diet plus graded amounts of vitamin A; 
and those in group C were given the same amounts of vitamin A as 
group B and as much of the basal diet as they chose to eat. On the 
same level of vitamin A intake, those animals eating additional calories 
made increased gains in weight, the added gain in weight being directly 
proportional to the larger amount of food consumed. Also, as the level 
of vitamin A was increased the general well-being of the animal and 
the utilization of the food consumed was improved sufficiently so as to 
give increased percentage gains in weight at each increase of vitamin 
A intake. 

Vitamin A not only aids in normal growth but is also concerned 
with protection against infection by helping to maintain healthy tissues 
free from infected areas. Tabulation of the number of ‘^abscessed” 
areas among the three groups of animals indicated some advantage of 
unrestricted (group C) as compared with restricted (group B) food 
intake at the highest level of vitamin fed (6 International Units) in 
protecting against infection. All animals fed vitamin A (groups B and 
C) showed marked protection against infection at either the 1, 3, or 
6 unit levels of vitamin intake over those animals (group A) receiving 
no vitamin A, as indicated by the reduction in number of “abscessed” 
areas exhibited. 

X-Ray Studies on the Field Bean — Center, C. F. and Brown, H. M. — 
Jour. Heredity. 32: 39-44. 1941. [Journal Article No. 461 (n. s.) from 
the Michigan Agricultural Experiment Station.] — Lots of dormant and 
germinated (for 18 and 36 hrs.) seeds of Michelite white pea beans 
(Phaseolus vulgaris) were x-rayed with four dosages: 2160, 6500, 13000 
and 26000 r-units. Of the 1434, second generation, progenies grown 
from treated seed, 150 showed mutations which were classified in 32 
types. Ninety per cent of the mutants were distinguishable within 
five weeks after emergence and of these 67 per cent were chlorophyll 
abnormalities. Other characters affected were: plant size, branching, 
leaf size, shape and texture, fertility, and earliness of maturity. The 
rate of mutation varied roughly with dosage and length of germination 
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period prior to treatment and tended to increase with the later harvest 
dates and with size of progeny. The great variability of the mutant 
ratios indicated that the x-rays affected only limited sectors of the 
treated embryos rather than the entire embryos. 

Blood Sugar and Carbcm Dioxide Combining Power of Plasma in 
Rdation to Ketosis in Dairy Cattle-— Sykes, J. F., Duncan, C. W. and 
Huffman, C. F. — Jour. Dairy Sci. 24 (3) : 193-197. 1941. [Journal Article 
No. 462 (n. s.) from the Michigan Agricultural Experiment Station.] — 
In a study of ketosis, the total ketones of the blood, blood sugar and 
carbon dioxide combining power of the plasma have been determined 
on a large group of mature dairy cattle. Some of these were made at 
weekly intervals over considerable periods. With one or two excep- 
tions, clinical symptoms of ketosis were not evident. With increasing 
degrees of ketosis, the blood sugar values progressively decreased, 
although all these values fell within accepted normal limits. The carbon 
dioxide combining power of the plasma remained within normal limits 
at all levels of blood ketones which were encountered in this particular 
group of cattle and showed no consistent variations that could be cor- 
related with the degree of ketosis. 

Iron Balances on Four Normal Pre-School Children — Porter, T. — 
Jour. Nutrition. 21: 101-113. 1941. [Journal Article No. 464 (n. s.) from 
the Michigan Agricultural Experiment Station.] — The iron metabolism 
of four normal pre-school children was studied for a period of 63 days. 
These children were fed a constant, weighed diet of foods commonly 
relished by youngsters of that age, including milk, meat, eggs, fruits, 
vegetables and cereal products. The average quantity of iron in the 
diets was found to be 5.64 mg. per child per day. 

On this iron intake varying amounts of the mineral were stored, 
ranging from a state of practical equilibrium to 2.90 mg. of iron per 
day. The average iron storage of these children was about one and 
one-fourth milligrams per day ; this storage represented approximately 
22 per cent of the intake of iron. These small quantities of iron seemed 
to be adequate for the children in this study while they were receiving 
a diet judged adequate in all other essential nutrients. 

The Effect of Varying Conditions on Oviposition by Trichogramma 
on Eggs of Angoumois Grain Moths— Costas, L. A. — Jour. Econ. Entom. 
S4 (1) : 57-58. 1941. [Journal Article No. 477 (n. s.) from the Michigan 
Agricultural Experiment Station.] — ^A recountal of laboratory breeding 
experiments with Trichogramma minutum Riley. The results presented 
in tabular and discussion form indicate the influence of environment 
on egg deposition by Trichogramma. The more important effects appear 
as increasing effectiveness in parasitizing eggs of Angoumois grain 
moth as temperature rises, light intensity increases and the number 
of eggs per parasite available becomes smaller. Freshness of eggs and 
the presence of sulphur upon the eggs and darkness markedly decreased 
parasitism. 

Studies upon the Relation of Nutrition to the Development of Necro- 
tic Enteritis in Swine. IL Nicotinic Acid, Yeast and Liver in the Pre- 
vention of Necrotic Enteritis in Young Pigs Fed Massive Doses of S. 
choleraesuis — Davis, G. K. and Freeman, V. A. — Proc. Am. Soc. An. 
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Prod., pp. 316-323. 1940. [Journal Article No. 488 (n. s.) from the 
Michigan Agricultural Experiment Station,] — Results are reported of 
a series of four experiments run during the spring and summer of 
1940 in which 101 pigs ranging in age from 5 to 10 weeks were used. 
The pigs were given cultures of the Salmonella choleraesuis organism, 
varying in amounts from 30 to 100 cubic centimeters of a 48 hour meat 
infusion broth. 

Although nearly all of the pigs fed the culture showed an initial 
reaction, as indicated by the rapid rise in temperature and loss of appe- 
tite, there were marked differences in the reaction of the pigs, as in- 
dicated by the development of necrotic enteritis, weight change and 
mortality. 

Yeast in the amounts fed (30 to 70 grams) gave no better results 
than where no supplementary feed was given. Nicotinic acid (100 
grams) was effective in most cases in preventing the development of 
necrotic enteritis but there was no appetite stimulation and the pigs 
fed this supplement failed to gain properly following the initial reaction 
from the culture of the organism. Fresh beef liver fed at the rate of 
120 grams per day again proved to be the best supplement in that it 
not only prevented the development of necrotic enteritis in most cases 
but also served .to stimulate the appetite of the pigs with a resultant 
weight gain. 

Recoveries of the organism were made from these pigs and it was 
definitely ascertained that the organism was present in the intestines 
and in many cases in the bile. 

Uses of a Lauryl Sulfate Tryptose Broth for the Detection of Coli- 
form Organisms — Mallmann, W, L. and Darby, C. W. — Am. Jour. Pub. 
Health. 31 (2) : 127-134. 1941. [Journal Article No. 490 (n. s.) from the 
Michigan Agricultural Experiment Station.] — The proposed medium 
contains tryptose, which was added to increase the rate of growth of 
the coliform organisms. The phosphate salts and sodium chloride were 
also found to increase growth rates, and so they were included in the 
formula. The sodium lauryl sulfate in a dilution of 1 to 10,000 acts as 
a bacteriostatic agent to the Gram-positive bacteria, but it has no 
inhibitory effect on Gram-negatives. This medium when used as a pri- 
mary medium in the detection of coliform organisms from water 
supplies always confirmed if gas was produced. 

Boning, Curing and Smoking Poultry Meat— -Schaible, P. J. and 
Davidson, J, A. — The U. S. Egg and Poultry Magazine. 47 (4) : 228-230, 
255, 256. 1941. [Journal Article No. 508 (n. s.) from the Michigan 
Agricultural Experiment Station.] — Methods developed at this station 
and elsewhere, are described and discussed with relation to the size 
and practicability of the enterprise. Principles underlying the use of 
chemicals in the curing operation are stated. It is pointed out that 
smoked poultry meat has important potentialities for the poultry and 
meat packing industries. 
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NATURE OF PUBLICATIONS 

Four series of publications are issued by the Michigan Agricultural Experiment 
Station — Circular, Special, Technical, Quarterly — and the Extension Division issues 
an Extension series, and also a series designed especially for Boys’ and Girls’ 4-H 
Qub members. The Extension (E) bulletins and the Circular (C) bulletins are 
popularly written articles of information on the subjects indicated. Their subject 
matter is based on the results of investigations at the Experiment Station and on 
other sources of information. The Special (S) bulletins report on specific investiga- 
tions conducted by the Michigan Station. They are written in popular style so as 
to be of use to farmers and others interested in the subjects in question. The 
Tedbnical (T) bulletins likewise report on specific investigations of the Michigan 
Station but deal with subjects that from their very nature must be described in 
more or less technical language. They are printed in small editions and are in- 
tended especially for libraries, investigators, teachers, extension men, county agri- 
cultural agents and other specialists who may have use for them. The Quarterly 
bulletins contain timely articles of information for farmers, based largely on the 
work of the Agricultural Experiment Station. 

A mailing list is maintained to whom the Quarterly bulletins are regularly sent. 
They are free to residents of Michigan. A charge of 25^ per year is made to those 
outside the state. Remittance may be made in stamps or coin. Bulletins of the other 
series are sent only upon specific request, except to a small list consisting of 
libraries, experiment stations, extension workers, county agricultural agents, and 
newspapers. 

Individual copies of publications, with the exception of those listed with a stated 
charge, are sent free upon request so long as the supply lasts. Failure to send a 
bulletin requested means that the publication has gone out of print since this list 
was issued. Because of the cost and the size of the editions printed, however, re- 
quests should be limited to those bulletins actually needed. 


To conserve the supply and thereby equalize distribution, it has been found 
necessary to restrict the number of publications sent free. With certain ex- 
ceptions, not more than one copy each of ten different publications is the 
number allowed at one time. When more than 10 different bulletins, or more 
than one copy of a bulletin, are desired a charge is made for each adihtional 
bulletin or copy. This charge is made according to the cost of publication 
and may be found at the end of the title of each bulletin listed. If remittance 
is necessary, it may be made in coin, stamps or check 

Note — See specific statements regarding charge for bulletins T132 (p 301), 
Club TJulletin.s (p. 302), etc 


MICHIGAN college and school libraries — Bulletins are not printed in editions 
large enough to be supplied to schools for text book purposes, but libraries of 
colleges and public schools in Michigan will be supplied with copies not to^ exceed 
six of each requested bulletin (in ^ except the Club and Technical series) for 
class reference. 

Please do not return our list. Request by letter or postal card giving series 
and number, for example: 

cm E215 I S306 

Cl 44 E2()8 I S303 

Address application for bulletins to Agricultural Experiment Station, Elast Lansing, 
Michigan. Write your name and address plainly at end of list of bulletins requested. 

(Envelopes may be destroyed.) 
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No Postage Required 

BULLETINS FOR GENERAL DISTRIBUTION 

^Bulletins listed with a star (*) preceding the number are recent publications. 


Single Copies Free 

AGRICULTURAL ECONOMICS AND FARM 
MANAGEMENT 
(Includinir Marketinf) 

C169 MaHceting Michigan Vegetable Crops (5^) 
S 171 Farmers* Cooperative Buying and Sell- 
ing Organizations in Michigan (15^) 

S 185 Roadside Marketing in Michigan (5^) 

S 189 The Marketing of Michigan Milk (5#) 
S206 Types of Farming in Michigan (15#) 

S 209 Consumer Demand for Apples (10#) 

S21S Successful Farm Practices in the Upper 
Peninsula (10#) 

S217 Marketing Michigan Beans (15#) 

S227 Motor Truck Marketing of Michigan 
Fruits and Vegetables (5#) 

S232 The Michigan Pear Industry, Its Status 
and Trends (5#) 

S235 Motor Truck Marketing of Michigan 
Livestock (S#) 

S237 Trends in Cherry Production (5#) 

S 241 A Farm Management Study of Crop 
Production Practices (10#) 

S242 Grape Production Costs and Returns in 
Southwestern Michigan (3#) 

S 254 Organization of Farms in Southeastern 
Michigan (10#) 

S255 Sheep Investigations and Management 
Practices in the Upper Peninsula (3#) 
S258 Production and Price Trends in the 
Pitted Red Cherry Industry (5#) 

5263 The Production -Consumption Balance of 

Agricultural Products in Michigan* 
Part T Fruits and Vegetables (lOC) 

5264 Farm Tax Delinquency in Michigan from 

1928-1932 (10#) 

S267 An Economic Study of the Potato Enter- 
prise in Michigan (5#) 

S 268 Public Produce Markets of Michigan (15#) 

5269 The Production -Consumption Balance of 

Agricultural Products in Michigan; 
Part 11 Livestock and Animal Products 
(5#) 

5270 The Economics of Bean Production in 

Michigan (5C) 

S278 The Production -Consumption Balance of 
Agricultural Products in Michigan: 
Part III Field Crops (5#) 

S 284 Economic Aspects of Lamb Feeding in 
Michigan (3#) 

S 286 Cost of Apple Production in Berrien 
County, Michigan, in 1936 (5#) 

S288 Marketing Potatoes in Michigan (10#) 
S291 A Decade of Michigan Cooperative Ele- 
vators (15#) 

S297 Profitable Dairy Management (10#) 

5300 The Kalamazoo Milk Market (5#) 

5301 Michigan Tax Trends (15#) 

S305 Sugar Beet Costs and Returns (5#) 


AGRICULTURAL ENGINEERING 

(BuiMfng, Farm Equipment) 

C62 The Simplex Lime Spreader (2#) 

C126 Esientials of a Mulch Paper Laying 
Machine (2#) 

C167 Controlling Rats and House Mice (5#) 
C172 Floor Finishes (3#) 

S 198 Ck>mbine Harvester Threshers in Michigan 
(3#) 

E20 Hotbeds and Coldframes (3#) 

*E32 Bull Quarters (3#) 

E69 A Simple Electric Water System (3#) 
E87 Silo Filling with Five Horse Power Elec- 
tric Motor (3#) 

E88 Grinding Gram with Electric Power (3#) 


ElOO Arrangement of Barn Floor Plans-Gen- 
eral Purpose Bam— Stock Face In (3#) 
£101 Standard Dimensions Used In Laying 
Out Barn Plans (3#) 

E102 Arrangement of Bam Floor Plans— Dairy 
Barn Plan— Stodc Face Out (3#) 

£103 Portable Hog Cots (3#) 

E118 Michigan Septic Tank and Tile Sewage 
Disposal System (3#) 

£129 Grinding and Elevating Grain with One- 
Half Horse Power Motor (3#) 

£130 Small Sash House for Growing Vege- 
table Plants (3#) 

E134 Common Binder Head and Knotter Head 
'Troubles (3#) 

E141 Temporary Silos for Michigan (3#) 

E142 Household Closets and Storage Spaces 
(5#) 

£143 Care of the Sewing Machine (3#) 

£153 Care and Repair of the Mowing Machine 

£171 The ]^ydraulic Ram (3#) 

E185 Convenient Kitchens (6#) 

£188 The Trench Silo (3#) 

£206 The Farm Milk House (3#) 


ALFALFA (See Crops) 


ANIMAL HUSBANDRY 

(Feeding, Breeding, Diseases, Care of Livestock) 

C65 Alfalfa for Horses (2#) 

C95 Feeding Minerals to Dairy Cattle (3#) 
C129 Results for a Long Time Mineral Feed- 
ing Experiment with Dairy Cattle (2#) 
C147 Fitting and Showing Dairy Cattle (5#) 
S200 Hogging Off Corn (3#) 

S233 Experimental Studies in Feeding Fatten- 
ing Lambs (3#) 

S 253 Liberal vs. Limited Rations for Draft 
Colts in Michigan (3#) 

S255 Sheep Investigations and Management 
Practices in the Upper Peninsula (3#) 
S293 Methods of Preparing the Corn Crop for 
Yearling Steers (3#) 

S303 Self- feeding vs. Hand-feeding Fattening 
I.ambs and Ration.s for Self-feeding 
Lambs (5#) 

E94 Better Bulls Increase Dairy Profits (3#) 
E103 Portable Hog Cots (3#) 

E105 Raising Dairy Calves (3#) 

E128 The Marc and Foal (3#) 

E151 The Home Meat Supply (Butchering and 
Canning) (7#) 

E167 Stallion Management (5#) 

E197 Guides for Horse Buyers (One copy free 
to Michigan residents; 10 cents per 
copy to non-residents.) 

E207 Artificial Insemination (3#) 


ANIMAL PATHOLOGY 

Elio Bang’s Disease (3#) 

E165 Mastitis (3#^ 

E174 Controlling Horse Parasites (3#) 
E201 Sleeping Sickness (of horses) (3#) 


BACTERIOLOGY 

C98 How to Make, Clarify, and Preserve 
Cider (5#) 

ri74 A Small Practical Vinegar Generator (3#) 
E149 Honey Vinegar (3#) 

E173 Safe Drinking Water (3#) 

BEANS (See Crops) 

BUTCHERING (See Animal Husbandry) 
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Singlg CapUs Free 
CONSERVATION 

£203 Conserving Soil by Better Lsnd-use 
Practices (3d) 

£218 Producing Wildlife by Good Farm Land 
Use (4d) 

£219 Resources— Pioneers’—Conservation— 
Citizens (5d) 

C162 Soil Erosion in Michigan Orchards (5#) 
(For SoU Consgrvation, tgt Soils) 


S297 Profitable Dairy IfiaaMmeat iVPp) 

S 300 The Kalamasoo Milk Market (S#) 

E2 The Babcock Test (3d) 

£73 Barley, Cull Beans, and Potatoes 


Feeds for Dairy Cattle (3^ 

Better Bulls Increase Dairy Profits (3#) 
Why Cream Tests Vary (3d) 


£96 Why Mfik Tests Vary (3d) 
£105 Raising Dairy Cktlves (3d) 
£110 Bang’s Disease (M) 

£140 Milk-The Ideal Food (3d) 
£165 Mastitis (3d) 

£206 The Farm Milk House (3d) 


15 Field Peas for the Upper Peninsula of 
Michigan (2d) 

)4 Alfalfa in Michigan (15d) 

>9 A Mixture of Alfalfa and Smooth Brome 
Grass for Pasture (3d) 

>1 Soy Bean Production in Michigan (3d) 

)3 Annual Cover Crops for Michigan 
Orchards (2d) 

)8 Production of Root Crops for Forage in 
Michigan (3d) 

3 Silage from Hay Crops (2d) 

3 Sugar Beets in Michigan (lOd) 

)6 Sugar Beet Growing in Michigan (3d) 

)9 Crop Varieties for Michigan (3d) 

X) The Clovers and Clover Seed Production 
in Michigan (3d) 

K) £mergency Hay and Pasture Crops (2d) 
>1 Buckwheat in Michigan (2d) 

>6 Investigations with Strams of Beans (2d) 
17 Oat Tests at the Michigan £xperiment 
Station (2d) 

13 Oat Varieties and Diseases in Upper 
Peninsula (3d) 

13 Bald Rock Wheat (3d) 

15 Tests Show Better Ways to Grow Mich- 
igan Potatoes (3d) 

>6 Crop Mixture Trials in Michigan (2d) 

^1 The Katahdin Potato in Michigan (3d) 

'6 Field Stacking for Michigan Beans (3d) 

12 Alfalfa Management (3d) 

15 The Michelite Bean (3d) 

6 Fertilizers for White Pea Beans (5d) 

19 Soil Management for Potatoes (5d) 
i More Alfalfa for Michigan (3d) 

1 Coming Through with Rye (3d) 

> Better Potatoes for Michigan (3d) 
Producing Sugar Beets (3d) 

Barley, Cull Beans and Potatoes as 
Feed for Dairy Cattle (3d) 

6 Producing Beans in Michigan (3d) 

13 Muck Soil Management for Onion Pro- 

duction (3d) 

9 Replacement Crops for Michigan’s Con- 
tracted Acres W) 

7 Oat Culture in Michigan (3d) 

II Potato Protection for Small Acreages 
(3d) 

7 Winter Wheat Culture in Michigan (3d) 
15 Hybrid Com and Its Place in Miehlgau 
(3d) 

2 Sweet Clover (3d) 

4 Harvesting Better Barley (3d) 

0 Reed Canary Grass (3d) 

(For Control of Diseasss of Cxops, 
see Plant Diseases) 


C95 Feeding Minerals to Dairy Cattle (3d) 
C129 Results of a Long Time Mineral Feeding 
Experiment witn Dairy Cattle (2d) 

C147 Fitting and Sh^ng Daily (Ssttle CSd) 
Cl51 Methems and ^ Problems of Farm Butter 
Making (3d) 

S201 The Infinence of Sugar and Butterfat on 
Quality of Tee Crum (3d) 

S262 The Use of Qeaners in the Dairy Plant 
(3d) 

S 272 The Disposal of Wastes from Milk Prod- 
ucts Plants (3d) 


ENTOMOLOGY (Insecto and Their Central) 

ClOl Cockroaches. Silverfish and Book-lice (2d> 
C104 Clothes-Moths and (^rpet Beetles (3d) 
C107 The Mexican Bm Beetle (2d) 

C132 June* Beetle# lOfWhite Grubs in Michi- 
gan (2d) 

C133 Soft Scales Injurious to Deciduous Orna- 
mentals (3d) 

C134 Wood Boring Insects which Attack 
Furniture and Buildings (2d) 

C141 Some Chewing Insects Infesting Michi- 
gan Evergreens (lOd) 

C144 Fites and Mosquitoes (Commonly Found 
About Michigan Homes (5d) 

S83 Key to Orthoptera of Michigan (5d) 

S204 Investigations of Cora Borer Control at 
Monroe, Michigan (5d) 

S221 Controlling the Codling Moth in South- 
western Michigan (5d) 

S 230 Success and Failure of Spraying for 
Scab and (Codling Moth (5d) 

S 238 Some Wood Borers Attacking the Trunks 
and Limbs of Deciduous Trees and 
Shrubs (lOd) 

S239 The Principal Grape Insects in Michigan 
(3d) 

5243 Important Leaf Feeding and Gall Mak- 

ing Insects Infesting Michigan's De- 
ciduous Trees and Shrubs (lOd) 

5244 Insect Pests of Stone Fruits in Michigan 

S277 Insecticide Experiments on (^ling Moth 
in Michigan, 1929-1935 (3d) 

£59 Cora Borer Control by Good Farming 

E74 Tlie^^nitt Bark BaetJe (3#) 

£75 The Oriental Peach Worm (3d) 

£78 The Fruit Tree Leaf Roller (3d) 

£117 Control Methods for Insects of the 
Kitchen Garden (3d) 

E125 Insects Infesting Golf Courses and Lawns 
(3d) 

*EE1&4 IMl Supplement to 1948 Sprasring Calen- 
dar , 

£161 Sucking Insects Infesting Apples and 
Pears in Michigan (3d) 

£164 Derris and Pyretnrum for Insect Control 

(3d) 

E166 Ant (Control in Houses and on Lawns 
(3d) 

£175 Control of Sucking Insects on Conifers 
(6d) 

£179 Bean, Cabbage, and Onion Maggots (3d) 
£180 Controlling Chewing Insects on Garden 
Crops (3d) 

£181 Potato Protection for Small Acreages 
(3d) 

£192 Insects Attacking Stored Foods and 
Cereal Products (3d) 

£193 Michigan Termites (3d) 

£194 Controlling Shield Scales of Deciduous 

£196 Controlling^ Plant Lice on Field and 
Garden Crops (3d) 

£209 Fleas (3d) 

£210 Human Lice (2d) 

£211 Bedbugs (2d) 

£212 Household Fumigation (3d) 

£217 Fumigatiim Stored Grains (3d) 

*E2ZS Hessian Fly (Id) 
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Singh Copies Free 

FARM MANAGBMSNT 
(Sm AjpleiiltynU £e«MHks) 

FERTIUZERS (to 8MM) 

FLORICULTURE 

<to IjiiMtoitiBg wM Ptotfaiff*) 

FOODS (8m Hmm EcMMBiies) 

FORCSTTRY 

S190 Oak Forestf of Northern Michigan (5#) 
S196 The Farm Woo^ot in Miehiim (S#) 
£147 Foreat Planting on Michigan Farma (3#) 
*£222 ^bin Construction (MjjS 


FRUITS (to Horticiiltnro) 

HOME ECONOMICS 

C151 Methoda and Problema of Farm Butter 
Making (34) 

C164 Fruita for Year Around Use (104) 

C167 Controlling Rata and House Mice (54) 
C172 Floor Finishes (34) 

£120 Making Ruga (34) 

£132 Home Canning (34) 

£136 Living With Pictures (34) 

£140 Milk~The Ideal Food (34) 

£142 Household Closets and Storage Spaces 
(54) 

£143 Care of the Sewing Machine (34) 

£145 Homemade Pickles and Relishes (34) 

£151 The Home Meat Supply (74) 

£163 Fruit Jellies, Preserves, Jams, Marma- 
lades, Conserves, and Butters (34) 
£168 Reseating Chairs (54) 

£169 Oilor in Home Decoration (One Copy 
free to Michigan residents; 10 cents 
per copy to non-residents.) 

£170 Color for Qothes (34) 

£182 Attractive Kitchens (44) 

£184 Modem Laundry (54) 

£185 Convenient Kittens (64) 

£204 Canning Meats (34) 

£208 Preservation of Fruits and Vegetables in 
Refrigerated Food Lockers (34) 

£213 Honey Flavor Harmonics (54) 

£215 The Growing Child (34) 

£216 Homemade Toys and £quipment for 
Children (54) 

£223 Preservation of Meats and Poultry in 
Frozen -Food Lockers (34) 

(For Control of Household Insects, 
see Entomology) 


HORTICULTURE 




BerrlM, Grapes, Melmia, VagetaUsa, 


> C98 How to Make, Clarify and Preaerve 
Cider (54) 

C130 Cultural Method of the Bearing Viue- 

C143 Cc^traet^ and Management of Air- 
cooled and C^ld Storages with Special 
Reference to Apples (5f) 

C155 Selection of Orchard Sites in Southern 

C160 Vroin^S^ (httcrif from Birds (34) . 
ClM Cratrol of Soil Erosion in Michigan 
Orchatdis (54) 

C163 Annual Cover Crops for Michigan Or- 

ct<« for Greenhouses (34) 

*C177 Peach Cultare In Michigan (154) 


S141 Profitable Pruning of the Concord Grape 


S142 Gnuf?ing in the Apple Orchard (54) 

S 164 Diagnosing Orchard Die (104) 

S182 Strawberry Growing in Miodgao (54) 

5184 Size of Peaches and Size of Crop (54) 

5185 Roadside Marketing in Michigan (54) 

5194 The Use of Peat in the Greenhouse (54) 

5195 Maintaining the Productivity of Cherry 

Trees (54) 

S209 Consumers* Demand for Apples (104) 

5218 Spray Injury Studies No. 1 (104) 

5219 Spray Injury Studies No. 2 (54) 

S 220 (^mpariaons of Methods of Maidbg Spray 
Applicatbns (54) 

S232 The Michigan Pear Industry, Its Status 
and Trends (54) 

S237 Trends In Cherry Production (54) 

S242 Grape Production Cbsts and Returns in 
S^thwestem Michigan (34) 

S257 Utilization of Land Types for FruH 
Production, Berrien 0>unty, Michigan 
(154) 

S 258 Production and Price Trends in the 
Pitted Red Cherry Industry (54) 

S275 Factors Influencing the Yields of M«mt- 
morency Cherry Orchards in Michigan 
(34) 

S 281 Graduated Space Method of Thinning 
Apples (54) 

S285 Reaction of Greenhouse Plants to Gas 
in the Atmosphere and Soil (54) 

£38 Fertilizing the Mature Apple Orchard 

£77 The ^Tar-Paper Packing (^se for Winter- 
ing Bees (34) 

£148 Pruning Young Fruit Trees (34) 

*EE154 1941 Supplement to 1940 Spraying Calen- 
dar 

£157 Muskmelon Reminders (34) 

£196 Protecting Fruit Trees Against Mice and 
Rabbits (34) 

£205 Orchard Fertilization (34) 

R262 Suggestions on Planting Orchards (34) 

(Vegetables) 

C139 Tomato Diseases in Michigan (54) 

C140 Home Production of the FamUy’s Food 


Celery ^r^uction in Michigan (54) 
Marketing Michigan Vegetable Crops 

Cabbage Varieties (104) 

The Influence of the Lmgth of the Inter- 
val Between Pickings on the Yield 
and Grade of Pickling Cucumbers (34) 
Yellow Dwarf Disease of Potatoes (34) 
An Economic Study of the Potato Enter- 
prise in Michigan (54) 

The Katahdin Potato in Michigan (34) 
The Production of Cucumbers for Pick- 
ling Purposes (54) 

Marketing Potatoes in Michigan (104) 
Tomato Varieties (104) 

The Home Vmtable Garden (54) 
Hotbeds and (Toldframes (34), 

Growing Peas for the Canning Factory 
(34) 

Small Sash House for Growing Vege- 
table Plants (34) 

Tomato Growing in Michigan (34) 
Timely Tomato Topics (34) 


LANDSCAPING AND PLANTING 

(Flowers, Trees and OmskBMUtals) 

C156 Management of Bent Grass Lawns (34) 
S^ Garden Roses (54) 

S228 'ne Rock Garden (154) 

SS328 Su^lement—Lista of Rock Garden Planta 

£125 Insects Infesting (jolf Ourees and Lawns 
(34) 

£146 Hardy Perennials (104) 
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£152 Hardy Shruba for Landtcape Planting m 
Michigan (7d) 

*Eim Ornamental Trees (5^) 

K166 Ant Control in Uoutes and on Lawna 
(3f) 

£175 Control of Sucking Insects on Conifers 
(60 

£178 Evergreens 

E199 I.andscaping the Home Grounds (50 
*£224 Grovring Beautiful Lawns (3^) 

(For addxUonal references on Insects AFeetimg 
Ornamentals, tee Entomology) 


PLANT DISEASES 

C93 Stmg on Apples (20 

ClJ5 Chestnut Blight in Michigan (34) 

C139 Tumato Diseases in Michigan (54) 

Cl42 Common Diseases of Cereals in Michigan 
^ (104) 

C171 Alfalfa Bacterial Wilt in Michigan (24) 
S164 Diagnosing Orchard Ills (104) 

S213 Oat Varieties and Diseases in Upper 
Peninsula (34) 

S260 Yellow Dwarf Disease of Potatoes (34) 
£176 Oat Smut Control (34) 

E186 Prevent Wheat Stinking Smut (34) 

£190 Dust Treatment for Seed Com Diseases 
(34) 

£191 Dust Treatment for Barley Diseases (34) 
E200 Controlling Vegetable Diseases in Seed- 
bed and Coldframe (34) 

*E226 Late Blight of Potato (34) 

*E227 Bacterial Ring Rot of Potato (34) 


POULTRY 

E51 Feeding for Egg Production (34) 
E137 Michigan Turkey* (34) 

*E2Z1 Selecting Profitable Layers (34) 


SOCIOLOGY 

S207 Public Health and Educational Services 
in Michigan (54) 

S2()8 Service Institutions and Organizations in 
Town -Country Communities (54) 

S226 Activities of Churches in Town-Country 
Communities (54) 

S 229 Rural School Organization in Michigan 
(541 

S236 Population Trends in Michigan (54) 

S261 Changes in the Retail and Service Facil- 
ities of Rural Trade Centers in Mich- 
igan. 19(X) to 19.30 (SC) 

S274 Changes in Standards of Consumption 
Durii^ a Depression (54) 

S283 Some (characteristics of Rural Families 
in Three Michigan Communities (.34) 
S287 The Standard of Living of Farm Fam- 
ilies in Selected Michigan Communities 
rS4) 

S289 High School Communities (54) 

S298 The Interests of Rural People as Por- 
trayed in Weekly Newspapers (54) 

S302 The Lansing Region and its Tributary. 
Town -Country (Communities (104) 

SOILS (Fertilizer^ Lawna» Eroehm) 

C62 The Simplex Lime Spreader (24) 

C156 The Management of Bent Grass Lawns 
( 34 ) 

Cl 57 Synthetic Manure Production in Michi- 
gan (24) 

C162 Control of Soil Erosion in Michigan 
Orchards (54) 

C166 Water Conditioning for Greenhouses (24) 
€176 Soils of Michigan Qd) 

S133 Fertilizers— What They Are mad How to 
Use Them (54) 

S180 The Soils of Michigan: Grayling Sand 
(3d) 


S 192 Causes and Effects of Soil Heaving (2d) 

S 1V4 The Use of Peat in the Greenhonse (Sd) 

SJ05 Soil Fertilization for Sugar Beets (5d) 

S296 Fertilizers for White Pea Beans (54) 

S i99 Soil Management for Potatoes (54) 

*S3S8 Soil Reaction (pH) Preferences of Plants 
(54) 

E38 Fertilizing the Mature Apple Orchard 

( 3 (‘ ) 

E57 Lime for Michigan Soils (34) 

E71 Value and Carr of Farm Manure (34) 

E123 Muck Soil Management for Onion Pro- 
duction (^4) 

E159 Fertilizer Recommendations for 1941-42 
(34) 

E203 Lun serving Soil by Better Land Use 
Practices (34) 

E20.*! Orchard Fertiliration (34) 

*E224 Growing Beautiful Lawns (3r) 

T132 Soil Testing 204 a copy except for single 
copies free \i) Mich Voc Agr teachers 
and Co. Agr. Agents, and t'» staff 
members of Agr Expeiimenf Stations 
of other states (Useful only with soil 
testing outfit) 

TAXES 

S301 Michigan Tax Trends (154) 


VEGETABLES (See Horticulture) 


VETERINARY SCIENCE 
(See Animal* Pathology) 


WEEDS 

S H)4 Some Important Michigan Weeds (254 — 
One copy free to Michigan residents, 
254 per copy to non -residents) 


MISCELLANEOUS 

C158 Commercial Mushroom Production (3d) 
Cl67 Controlling Rats and House Mice (54) 
C170 Keys to the Species of Ribcs Occurruig 
m the Great Lakes Region (34) 

S247 Recreational Use of Northern Michigan 
Cut-over Lands (104) 

S279 Identification of Sex of Beavers (24) 
E173 Safe Drinking Water (34) 

K262 Suggestions on Planting Orchards (34) 


TECHNICAL BULLETINS 

(Of value primarily to those engaged in research 
— not for popular reading.) 

T34 A Study of the Factors which Govern 
Matmg in the Honey Bee (54) 

T48 Lecania of Michigan (54) 

T81 Storage and Transportational Diseases of 
Vegetables Due to Sub-oxidation (S#) 
T82 Commercial Casein (34) 

T84 The Clarifier and the Filtcrer in Proc- 
essing Milk (54) 

T85 Studies in the Etiology of Roup and 
Allied Diseases of Fowls (34) 

T86 The Relation of Milk Solids Not Fat to 
Overrun and Quality of Ice Cream (3d) 
T87 Paper Wrappers and Their Effect Upon 
Physical and Chemical Properties of 
Horticultural Products (5d) 

T88 Investigations on Winter Wheats m 
Michigan (Sd) 

T90 The Breeding Strains of A-Testcr Yellow 
Dent Com (5d) 

T92 A Study of the Cause of Honey Fermen- 
tation (5d) 

TW Observations on the Pathology of Bac- 
terium Abortus Infections (3d) 

T95 Studies in Flax Retting (lOd) , , 
T96 A T.ocal Farm Real Estate Price Ihde* 
(5d) 
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T97 Studies on the Overwinteruiff and Modes 
of inf'setion of the Fire Blight Organ* 
ism (5#> 

T96 Further Studies on the Values of Non* 
Virulent Living Culture Vaccination of 
Cattle Against Brucella Abortus In- 
fection (5^) 

T99 Defective Graft Unions in the Apple and 
Pear (JSp) 

TlOO The Differentiation of the Species of the 
Genus Brucella (34^) 

TlOl A Test for Water-Soluble Phosphorus 

(5<f) 

T102 Keeping Qualities of Butter (Si) 

T103 The Pathogenicity of the Species of the 
Genus Brucella for the Fowl (5^) 

TKM The Physiological Effects of Ethylene 
Gas Upon Celery. Tomatoes, and Cer- 
tain Fruits (5^) 

TIOS The Result of a Five Year Mineral Feed- 
ing Investigation with Dairy Cattle 
( 10 ^) 

T106 The Fruiting Habits and Pruning of the 
Campbell Early Grape (5^) 

T109 Pullprum Disease (3ij 
TllO A Contribution to the Bacteriology and 
Pathology of the Bovine Udder (St) 
Till Black Raspberry Studies (Sf) 

T112 Residual Effects of Fruit Thinning with 
the Lombard Plum (5(t) 

T113 The Stone Cells of the Pear (10^) 

Tll4 Fertilizers and Soils m Relation lu Con- 
cord Grapes in Southwestern Michigan 

TU5 The iliagnosis of Species of Fusarium by 
Use of Growth -inhibiting Substances 
in the Culture Medium (ISf) 

T117 Experiments with the Tuber Inaex 
Method of Controlling Virus Disease 
of Potatoes (5^) 

T119 Vegetative Propagation of the Blaca 
Walnut (5^) 

T120 Trends in Purrhasing Power and Coat oi 
Production of Fruits (IS#) 

T121 Fermentation Studies with Soft Wheat 
Flours (Sf) 

T122 The Dissociation of Salmonella Pullorum 
and Related Species (5#) 

T123 The Diagnosis of Brucella Infection b 
Animals and Man by Rapid Micro- 
scopic Agglutination (3#) 

T124 The Various Effects of Frost Protectors 
on Tomato Plants (5#) 

T125 Further Observations and Experiment> 
with Mosaic Diseases of Raspberries. 
Blackberries and Dewberries (St) 

T126 Experiments in Cucumber Fermentation 
( 10 #) 

T127 On the Control of Caecal Coccidiosis in 
Chickens (3ri 

T128 Anatomy of Phaseolus Vulgaris L. Var. 
Black Valentine (54) 

T129 Studies on the Biological Decomposition 
of Peat (10#) 

T130 Field Studies of Bud Sports in Tree 
Fruits in Michigan (S#) 

T131 The United States Export and Import 
Trade in Dairy Products (5#) 

T132 Soil Testing 20# a copy except for single 
copies free to Mich. Voc Agr, teachers 
and Co. Agr. Agents, and to staff 
members of Agr Experiment Stations 
of other states. (Useful only with soil 
testing outfit) 

T13,3 Insurance of Farm Families (5#) 

T134 Phosphorus Requirement of Dairy Cattle 
When Alfalfa Furnishe.s the Principal 
Source of Protein (15#) 

T135 The Relation of Certam Soil Character- 
iatica to Foreat Growth and Compoai- 
tion in the Northern Hardwood Forest 
of Northern Michigan (10#) 

T136 Relation of Light Intensity to Fruit 
Setting in the Sour Cherry (5#) 


T138 Study of the Changes in Basal Metabo- 
lism Produced by Drinkmg Chicory and 
Chioory-Coffee Brews (5#) 

T140 Experimental Work on Cucumber Fer- 
mehtatbn (5#) 

T141 Relation of Light Potassium, and Cal- 
cium Deficiencies to Photosynthesis, 
Protem Synthesis, and Translocation 
(S#) 

T142 The Growth of Mycobacterium Para- 
tuberculosis in Tissue Culture (5#) 
T143 Studies of Nitrogen Fixation m Some 
Michigan Soils (5#) 

T144 Involution of the Uterin Mucosa m the 
Ewe (10#) 

T145 The Effect of Homogenization on Some 
of the Physical and Chemical Prop- 
erties of Milk (5#) 

T146 Experimental Work on Cucumber Fer- 
mentation (3#) 

T147 The Solubility of Applied Nutrients in 
Muck Soils and the Compositbn and 
Quality of Certain Muck Crops as 
Influenced by Soil Reaction Changes 
and Moisture Conditions (10#) 

T148 On the Control of Tapeworm Infestation 
in Chickens with Notes on the Path- 
obj^y of the Intestbes of the Hosts 

T149 Studies in Brucella Infections (10#) 

T150 The Pathology of Rickets in Dairy 
Calves (5#) 

T151 The Pollination of the Highbush Blue- 
berry (5#) 

T1S2 A Study of Stewart’s Disease of Sweet 
Com Caused by Pkytomonas stewarti 
(S#) 

T153 The Vaccinal Immunization of Cattle (or 
Bang’s Disease (5#) 

T154 The Toxicity of Combinations of Nico- 
tine Under Michigan Conditions, to the 
Tree and to the Codling Moth (5#) 
1155 The Fusarium Yellows Disease of Celery 
(15#) 

T156 Chemical Constitution and Biological 
Froperties oi the Endo-Antigen of the 
Brucella Group of Micro-organisms 
(5#) 

ri57 Experimental Work on Cucumber Fer- 
mentation, Parts IX, X, XI, XII (S#) 
T1S8 Factors Involved in Accuracy of Testmg 
Milk Samples (5#) 

T159 The Manganese (jontent of Feedstufis and 
Its Relation to Poultry Nutrition (5#) 
T160 Physiological Investigations of Red Rasp- 
berry Plants Inoculated with Red 
Raspberry Mosaic (5#) 

T161 Studies in the Nature of the Pomologt- 
cal Variety (3#) 

T162 The Relative Importance of Various 
Factors InHuencmg Profits b Straw- 
berry Production (15#) 

T163 Causes and Effects of Size Differences 
in Apple Trees in the Nursery (10#) 
T164 Effect of Heat on Milk With Especial 
Reference to the Cooked Flavor (5#) 
T165 Formulas for Finding Estimates for Two 
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T171 A Study of Three Methods of Research 
in Home Management (3#) 
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TECHNIQUES AND TOOLS FOR DETERMINING THE 
PHYSICAL PROPERTIES OF SOILS 

The important physical properties of soils and clays have long been 
recognized and these materials have been utilized in various ways in 
agriculture, horticulture, and in industrial processes, as in the manu- 
facture of brick and pottery, since time immemorial. Only in compara- 
tively recent times, however, have intensive studies been made on the 
texture, structure and other physical properties of soils and their rela- 
tionships to soil temperature, soil moisture, available plant nutrients 
aildL^pther soil-plant relationships in general. Logically perhaps, these 
studies have been directed toward an explanation of soil fertility 
processes defined in terms of chemical composition rather than toward 
an understanding of the many physical processes and changes constantly 
going on in soils and to which plants quickly respond. 

Nearly a third of a century ago the Michigan Agricultural Experi- 
ment Station began a study of soil temperature and soil moisture 
relationships which has been continued to the present time. The primary 
objective of this study was a better understanding of the soil mass and 
how it was affected by changes in temperature and in moisture content, 
rather than how moisture and temperature conditions and changes may 
influence soil fertility and plant growth. As the study has progressed, 
the need for standardized methods for measuring and evaluating the 
moisture and temperature conditions of soils has become apparent ; 
hence, a number of methods and articles of equipment have been devised 
in order to facilitate the study of soils and to increase the knowledge 
^ of soil properties. Gradually some of these methods have come into 
''extensive use, both in this country and abroad, in industrial plants and 
agricultural pursuits. Some of the experimental findings incident to 
this study have become of practical as well as scientific interest and 
have found many interesting and profitable applications. A few of the 
findings and applications are discussed briefly in this paper. 

Sail Physics and Physical Laws — One of the first discoveries in the 
course of this study was that the temperature and moisture changes 
which occur in soils were often not the same as would be expected 
from the application of the laws of surface tension and viscosity of 
liquids and the gas laws. The laws operate in the soil but they are often 
modified by certain features of the soil itself and yield unexpected 
results. Reasoning from the established laws of physics, for instance, 
one would assume that as the surface soil cools at night, water is 
brought to the surface layer in the form of vapor from the warmer 
soil below and condensed as its temperature is lowered and that some 
water escapes from the soil in the form of vapor to be condensed as 
dpw. The amount of water moving upward in the soil in this way, hovV*- 
ever, is negligible. Water that once penetrates to the lower soil strata 
or, horizons is not brought up to the surface again by purely physical 
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forces and plants must obtain this water from where it has percolated 
if they obtain it at all. This is one of the reasons why soil management 
methods that (a) encourage deep root penetration of crops and (b) 
tend to retain a larger proportion of the rainfall in the surface soil 
layers are desirable from the standpoint of good crop production. 

MMsuring the Different Forms of Water in Soils— -It has long been 
known that plants cannot survive when the water content of the soil falls 
below a certain point. This is not simply a matter of the inability of the 
plants to extract water from the soil rapidly enough to meet their tran- 
spiration requirements, but they cannot obtain any of this water^ The 
soil moisture content beyond or below which plants are unable to obtain 
water is known as the wilting point or the wilting coefficient of the 
soil in question. It is low for coarse sandy soils but high for fine clay 
and muck. The different fractions of soil water have been classified 
as follows ; (a) free or gravitational water, water that moves downward 
in the soil more or less readily under the influence of gravity, (b) capil- 
lary water, which moves very slowly through the soil, either laterally 
or vertically and which is available to plants, and (c) colloidally adsorbed 
water, a final fraction held so tenaciously by the soil particles that it 
does not move in the soil and cannot be utilized by plants. Both the 
absolute and relative amounts of the different fractions of the total 
water content vary greatly in different soils and the first two fractions 
named also vary greatly with soil environmental conditions. Studies 
at the Michigan Station have led to a much better understanding of the 
soil moisture-plant relationships and to the development of new and 
simple methods for quantitatively determining the different soil water 
fractions. 

The old standard method for determining the percentage of unavail- 
able water in a soil, or the wilting coefficient, was to grow seedling 
corn or wheat plants in weighed quantities of soil under carefully 
controlled conditions until they wilted. The soil was then weighed, 
dried in an oven and reweighed and the moisture content calculated. 
This procedure required weeks. The first of the simplified methods de- 
vised by this Station for determining the unavailable, available, and 
free water in soils was based on the measurement, by means of a 
dilatometer, of the quantity of water freezing in a soil at different 
temperatures. 

Most of the free water of soils freezes at or above — l.S® C., most 
of the capillary water between — 1.5° C. and — 4.0° C. and the small 
remaining fraction between — 4.0° C. and — 78.0° C. ; while the col- 
loidally adsorbed or combined water does not freeze even when the 
temperature is lowered below — 78.0° C. Determinations on a given 
soil can be made within a few hours, or even minutes when the appara- 
tus is already „set up and several soils are to be tested at one time. 

Somewhat later, the so-called alcohol extraction method was devised 
for determining the total amount of moisture in soils. It is a simple 
and rapid procedure, suitable for use in the field as well as in the 
laboratory. In this method a definite quantity of soil is placed in a 
definite amount of 96-per cent alcohol, stirred, allowed to settle a 
moment, the liquid filtered off and the density read by means of a 
hydrometer. By noting the difference between the hydrometer reading 
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and tlie reading for the 96*per cent alcohol the percentage of water in 
the soil sample can be read from a table previously prepared for the 
purpose. The whole procedure requires only 10 to 15 minutes time.- 
Another equally simple method is to saturate a weighed sample of the 
moist soil with alcohol, burn the alcohol which will dry out the soil, 
cool and weigh the dry soil and calculate the percentage of moisture. 

More recently, a new method has been devised by means of which 
periodical or even continuous changes in available soil moisture content 
can be made without disturbing the soil in sampling. Specially con- 
structed, porous blocks made from plaster of paris (gypsum) are em- 
bedded in the soil where they may be left for weeks or even years. 
Suitable wires lead from electrodes placed in the blocks to some con- 
venient point above ground where they can be attached momentarily 
to the posts of a W’heatstone bridge. A change in soil moisture content 
causes a proportional change in the moisture content of the gypsum 
block and a corresponding change in the electrode resistance. When 
the set-up is properly calibrated, the percentage of available moisture 
in the soil can be instantly and automatically recorded. This simple 
and rapid means of determining the available water supply of the soil 
will greatly aid investigators in their plant and soil studies and provide 
farmers using irrigation and florists with a means for controlling the 
water content of their soils, whereby a more economical use of water 
and labor can be assumed. One large western company now uses 
thousands of the gypsum blocks in irrigation water control. 

Tbe Hydbnometer Method of Mechanical Analysis— The terms coarse, 
fine and very fine as applied to soil texture are in daily use and nearly 
every one knows what is meant by them. All the particles of a coarse- 
or of a fine-textured soil, however, are not uniform in size. A coarse- 
textured soil may contain some fine particles and, conversely, a fine 
soil may contain some coarse particles. In these cases, however, either 
the coarse or fine particles predominate. In many soil studies and in 
many industrial processes involving the use of soils or other finely 
ground materials it is necessary to know the relative amounts of 
particles of the various sizes. General mechanical methods of frac- 
tionating soils have been in use but they are laborious and expensive 
to operate. The Soils Section of the Michigan Agricultural Experiment 
Station has developed a rapid procedure for separating and quantita- 
tively measuring the different soil fractions by means of a special 
hydrometer, which is also fully as accurate as the older mechanical 
methods of soil analysis. The method is now known to be in use in 
more than 3,000 scientific and commercial laboratories throughout the 
world. 

Other Techniques and Applications — In the course of this series of 
soil moisture and soil temperature studies many other techniques for 
determining various soil constants and characteristics have been de- 
vised and tested. Some of these methods have proved serviceable and 
they have met wide acceptance in both commercial and scientific labora- 
toricjs. For instance, a simple, rapid and yet accurate method has been 
found to determine the moisture equivalent or relative moisture-hold- 
ing capacity of soils. This method utilizes the force of partial vacuum 
to pull the water out of the soil, instead of employing centrifugal force 
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to drive it out as was in common use, which results in a saving of time. 
Incidentally, the method has shown a close relationship between mois- 
ture equivalent and the colloidal content of soils as determined by 
the hydrometer method which was mentioned above. By accurately 
determining with a very delicate thermometer the temperature at 
which soils freeze it has been found possible to determine the salt 
concentration of the soil solution at different moisture contents, a 
matter of importance in the so-called alkali injury of plants and in the 
“burning’’ of plants due to heavy applications of fertilizers. The method 
can be used to determine the sap concentration of plants, a matter of 
much importance in studies of hardiness and drought resistance. 

All soils when wetted show a certain degree of plasticity or sticki- 
ness. Some clays and adobes possess this characteristic to a high 
degree. It is often important in road building, brick making, in the 
entire ceramic industry, as well as in agriculture, to have accurate 
quantitative measurements of the plasticity of soils, clays and other 
materials. A simple method has been devised, therefore, for measur- 
ing plasticity which is finding wide use. 

What changes in volume take place when a dry soil is wetted, or 
when a wet soil dries out? What are the effects on soil granulation 
of drying and wetting soils at different temperatures? Under what 
conditions is soil structure comparatively stable? At what soil mois- 
ture content does a soil heave most on freezing? What is the influence 
of soil temperature, particle size and soil granulation on the percolation 
of water? We need to know the answers to these and other related 
questions about soils in order to devise the best methods for the con- 
trol of soil erosion, soil aeration, water supply and conservation, heav- 
ing by frost, and to provide the best physical medium for the growth 
of plants. We have only partially answered most of these questions, 
but the fund of information about the physical properties of soils is 
steadily growing as a result of the studies briefly reviewed here. 

Almost from the beginning these studies have been in charge of 
Dr. George J, Bouyoucos of the Soils Section. 

V. R. GARDNER, Director, 

Michigan Agricultural Experiment Station. 


LAND-USE PROBLEMS IN CASS COUNTY 


K. T WRIGHT 

Sbction of Farm Makaqbmidnt'*' 

Farmers and others interested in agriculture in Cass County re- 
cently formed a Land-use Committee for the purpose of (a) studying 
the problems of proper use of the land, (b) classifying the land in the 

♦R. V. Baumflnn of the Bureau of A^icultural Economics, U.S.D.A., assisted in 
this study in which cooperation was received from F. T. Hady, G. T. Schaefer, and 
Stanley Herding of the B.A.E., E. B. Hill of the Section of Farm Management; 
R. J. Bittner, County Agricultural Agent; and from many farmers, county officials, 
bankers, and other people in Cass County. 
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rig. 1. Cass County Land-Use Areas as desipiated by the County Land-Use 
Committee, showing the areas adapted to farming (E-1 etc.) and tliose better 
adapted to recreation, reforestation or game refuges (A-1 etc.). 


county according to the use to which it was best suited, and (c) the 
making of recommendations for a land-use program for the county.’'' 
The committee considered the problems of soil maintenance and im- 
provement, size and organization of the farms, farm income, tenancy, 
sales of farms, tax delinquency, and many others. 

Recommendations for the land suited to permanent agriculture, 
dealt with the size of the farm, the percentage of the farm that should 
be devoted to the various kinds of crops, and the kind and amount of 
livestock that should be kept. The committee realized, even as their 
recommendations were being made, that further study might well be 
given the problems and recommendations. This farm management 
study is the result of their request for further work on their land-use 
problems. 

♦The land-use project in Cas.s County was conducted cooperatively through the 
Cass County Land-use Committee, the State Land-use Committee, Michigan State 
College, and the Bureau of Agricultural Economics of the United States Department 
of Agriculture. 
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Site of Farms 

Many persons talk about the trend in the size of farms, and the 
need for either more small or large farms, depending upon their point 
of view. One of the fir^t things considered, therefore, was the trend 
in the average size of the farms in this county, and the number of 
farms of the different sizes. During the 40 years from 1900 to 1940 
the average size of farms decreased from 118 to 108 acres. 

The total number of farms in the county decreased from 2,609 to 
2,466, or a decrease of 5 per cent. The number of farms of less than 
50 acres, however, increased both in actual number and in percentage 
of the total, being 21 per cent of all farms in 1900 and 27 per cent in 
1940. The number of farms of 100-174 acres decreased during this 
time, while those of other sizes made up about the same percentage 
of the total in 1940 as in 1900. 

Much is also said about the farms on good land being relatively 
small, and those on poor land being large. A survey of approximately 
20 farms in each of five selected land-use areas ranging from the best 
to the poorest land, showed the farms in the E-1 areas (the best land) 
to be 190 acres in size compared with 138 acres in the A areas (the 
poorest land) (see Table 1). The acres in crops per farm were 105 and 
58, respectively. Thus, it seems that contrary to popular opinion, the 
farms on the good land in this county at least were larger than those 
on poor land. 


Crop Acreage and Production 

Some ask if there have been any long-time trends in the kind of 
crops grown in the county, or any trends in the crop yields. ‘United 
States Census reports show that the acreage devoted to corn in 1939 
was about the same as that 40 years earlier. The total acreage of hay 
likewise was about the same, but the land in alfalfa hay increased 
from 8 acres to 20,000 during this period. The big change in kind of 
crops grown in Cass County has been the reduction of wheat acreage 
to one-fourth of what it was 40 years ago. 

How much have the crop yields declined ? Data were obtained from 
the State Statistician on Cass County yields from 1911 to 1940. To 
study the crop yield trend, the yields of corn, oats, wheat and hay were 
combined and weighted on the basis of their acreage in 1935, The 
average for the 30 years was considered as 100. Yields for the first 
15 years averaged 95, while those of the last 15 years averaged 105. 
In other words, crop yields during the past IS years were some 10 
per cent higher than in the IS years immediately preceding. 

The important thing that developed in this study of 30 years of 
crop yields was the great variation in yields from year to year, rang- 
ing from 60 per cent of the 30-year average in some years to as high 
as 130 per cent of that average in other years. These wide variations 
in yields in the county from one year to another reduce the amount of 
livestock kepi on the farms, inasmuch as farmers tend to keep the 
amount that they can feed in the low-yield year. This in turn reduces 
the farm income. 

The crop yields on the land designated as sub-area E-1 were 120 per 
cent of the county average, while the yields in the poorest sub-areas 
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1. OrfiuiiiaRtioa of form in tho mutwf, hf •iil>«nioM, Cn»« County, 1940 


Itm 

E-1 

E-4 

£-6 

£-0 

A 

Number of farms 

26 

22 

19 

15 

15 

CROP ACRES PER FARM 






Com 

28 

21 

26 

18 

18 

Oats 

18 

8 

8 

7 

4 

Wheat 

25 

16 

11 

11 

6 

Spelt 

2 

3 

3 

2 

3 

Alfalfa hay 

17 

15 

11 

10 

17 

Other hay 

10 

0 

6 

7 

4 

Other crops 

Tillable idle land 

3 

2 

2 

2 

5 

3 

14 

10 

10 

10 

Tillable pasture 

Non-tillable pasture 

36 

22 

20 

19 

20 

12 

31 

27 

12 

29 

Woods, farmstead and roads 

36 

39 

18 

34 

22 

Total 

190 

180 

142 

132 

138 

LIVESTOCK NUMBERS 






Cows 

0 

7 

8 

5 

5 

Sows 

6 

4 

3 

3 

3 

Ewes 

13 

8 

6 

7 

9 

Hens 

08 

79 

64 

102 

78 

LABOR AND POWER 






Days productive work . ... . 

411 

298 

298 

253 

240 

Men (averaife number) ... 

1 8 

1.5 

1.5 

1.4 

1.2 

Horses (average number) 

3.2 

3.7 

2 9 

2.6 

2.5 

Tractors (percent having) .... 

62 

24 

47 

33 

20 

Value of farm per acre . . 

$56 

$41 

$46 

$40 

$28 


were only 77 per cent of the average, according to the survey of 97 
farms in five sub-areas. In other words, crop yields on the best land 
were some 50 per cent higher than on the poorest. The total crop 
production per farm in the E-1 sub-areas was approximately 2.5 times 
that per farm in the A or non-agricultural areas, owing to the higher 
yields and to the 1.8 times larger acreage of crops per farm. 

Livestock Numbers and Production 

In regard to the number of livestock in the county, there were 
approximately one-fifth as many sheep in Cass County in 1940 as in 
1900; one-half as many horses, two-thirds as many hogs, the same 
number of chickens, and 35 per cent more milk cows. It was found 
in this study that the farmers in the poorer areas kept about the same 
amount of livestock for each 10 acres of crops as did the farmers on 
the best land, but because the latter group had larger farms they had 
more livestock per farm. Because the crop yields were lower on the 
poorer land, there was less feed per unit of livestock inasmuch as the 
same amount was kept for each 10 acres as on the more productive 
land. 

The production of milk and butterfat per cow, and the production 
of the other livestock were less on the poorer land than on the more 
productive land. The combined production index of the livestock in 
the A areas was 86 per cent of the average of the entire group com- 
pared with 115 per cent of average in the E-1 areas. That is to say, 
livestock rates of production tended to correspond to the crop yields. 
The livestock in the areas of less productive land either was (a) fed 
less feed, (b) of poorer quality, or (c) received poorer management on 
the part of their owners, or a combination of all those factors. 








10 


MICHIGAN QUARTERLY BULLETIN 


The total production of livestock products per farm in the E-l areas 
was about two and one-half times as great as in the A areas, as a 
result of the higher rates of production and the larger number of live- 
stock units per farm. Since the bulk of the farm receipts in this county 
are from the sale of livestock products, the gross income per farm 
would be in about the same proportion as the production of livestock 
products. 

Farm Practices 

In connection with the livestock rates of production, it was found 
that more than one-half of the men in the Dairy Herd Improvement As- 
sociation in the county were in the three best land acreas, E-1, E-2 and 
E-3, which comprise approximately one-fourth of the county. In other 
words, there were twice as many of the D.H.I.A. men in these areas 
as would be expected on the basis of the acreage involved. Similarly 
the number of men keeping farm account books and the number of 
4-H club members were twice as great as would be expected. That 
is to say, approximately one-half of the men, or ])oys and girls, in those 
three activities were located on the three best land areas, which com- 
prise only one-fourth of the county. Thus, many farm people on the 
poorer lands are not participating in some of the activities that would 
improve their farming practices, and result in higher crop yields and 
livestock production. 

Farm Tenancy 

Some general factors and conditions relating to agriculture were 
also considered in this study. One of these concerned tenancy. About 
22 per cent of the farmers in Cass County wdre tenants in 19401 This 
is virtually the same percentage as in 1900. While tenancy does not 
seem to be increasing in this county, it was found that the tenants do 
not stay on one farm very long. According to the 1935 Census almost 
one-half of the tenants had been on their present farms less than two 
years. Long-term leases are needed to encourage the maintenance of 
the soil and the farm buildings. It was also found in this study that 
there was a better chance of the soil’s being maintained when the land- 
lord was a local person. 

Farm Loans 

The condition of farm loans in the various land-use areas was also 
considered. It was found that the farm loans were paid less promptly 
and more than twice as many were delincpient in sub-areas E-13 to A, 
the poorest land, than in the areas E-1 to E-3. Farmers in the poorer 
land areas experienced more difficulty in repaying their loans. It would 
seem that farmers in these areas should ])orrow only in small amounts, 
as seldom as possible, only for productive purposes, and attempt to 
obtain a flexible repayment plan. 

Tax Delinquency 

The 1938 taxes on 15 per cent of the farms in the county had not 
been paid by Nov. 1, 1940. These tax-delinquent farms averaged 50 acres 
Jn size or slightly less than one-half the average size of all farms in 
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the county. It was also found that more than twice as much land was 
delinquent in the A areas than in the E-1 to E-3 areas, even though 
the areas were the same size, and also despite a 40-per cent lower tax 
rate per acre. 

School Costs 

Some 13 per cent of the rural schools had an average daily attend- 
ance of less than eight pupils and the cost of educating each pupil in 
these schools was more than twice as much as the county average of 
$66 per pupil. Some of the districts could be combined, which would 
either provide better educational facilities for the pupils, or reduce the 
cost per pupil, or both. 


BONING POULTRY 


J. A. DAVIDSON, P .r. SCHAIBLE AND RAY PILLAR 
Sections op Poultry Husbandry and Cbbmistry 

Boning has not been practiced to any great extent in the poultry 
industry, probably because labor costs and shrinkage necessitate a 
higher price per pound. Nevertheless, boned poultry does possess cer- 
tain definite advantages. For example, it can be merchandised as a 
packaged food, thus reducing the higher cost of special skill required 
behind the counter. In the frozen food locker industry and in cold 
storage in general, much valuable storage space would be conserved. 
By-products of boning, now wasted, would be concentrated at points 
Avhere they could be salvaged to help pay for operating costs. Boned 



Fig. 1. Removal of tendons. 
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|K>tiltry is more easily served by chefs because the meat may be mechan- 
ically sliced, either hot or cold, and provides consumers with a ready- 
to-cook product and more uniform servings of light and dark meat. 

A brief summary of three general* procedures for boning poultry 
has been reported by Schaible and Davidson.^ The method used by 
Davidson, Schaible and Pillar,^ in an experiment on curing, smoking 
and cooking turkey meat is suitable for the small producer or anyone 
occasionally wishing to bone a bird, and is therefore, described and 



Fig. 4, Removal of back and ribs. 


illustrated more completely in this article. The purpose of any pro- 
cedure is to remove the flesh from the skeleton as rapidly and com- 
pletely as possible. Speed and thoroughness depend upon practice and 
familiarity with the anatomy of the fowl. The turkey was used as a 
model in the following illustrations. 

^Schaible, P. J. and Davidson, J. A. Boning, Curing and Smoking Poultry Meat. 
The Egg and Poultry Magazine, April 1941. ^ ^ 

*Davidson, J. A. Schaible, P. J. and Pillar, Ray. Mich. Agr. Exp, Sta. Quart. 
Bull. 23 (4), May 1941. 
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Fig. 6. Removing leg bones. 
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Killing and Chilling 

Only healthy, well-fleshed birds should be slaughtered, and they 
should be starved from 8 to 10 hours. Hang the bird up by the feet to 
insure i)roper bleeding and to prevent bruising of the flesh. Cut the 
])lood vessels far back in the throat with a “sticking’’ knife applied 
through the mouth or sim])ly cut the throat of the bird. If the bird 
is to l)e dry-picked, in addition to cutting the blood vessels in the 
ihroat, it should be “stuck” in the brain either through tlu* cleft in 



7. ronioved frtuii carcass. 


the roof of the mouth or just back of the e\e (aft(‘r ])rofuse bleeding 
occurs). Remove tlie feathers 1)\ dr\-])icking or tlie semi-scald method. 
In the latter case care should ])e exercised so that partial cooking ol 
the skin does not occur. 

Cool the carcass in the refrigerator. If refrigeration is not avail- 
able chill in cold or ice water. Twelve to twenty- lour hours chilling 
is usually rccpiired. 

Drawing 

Drawing is not essential for boning but it simpliries the procedure 
for the beginner. Remove the head, and slit the skin alotig the back 
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of the neck and push it away from the neck. Remove the crop and 
‘"windpipe”. With the bird lying on its back, slit the skin from the 
point of the keel bone to and around the vent. Reach forward and 
around the heart, liver and gizzard with the fore and middle fingers 
and draw the viscera out of the body cavity. 



Fig. 8. The boned carcass. 


Removal of Tendbns 

The tendons in the legs should be removed, e.specially those of 
turkeys. There arc several different types of commercial “tendon- 
pullers”. However, removal of the tendons may be accomplished dimply 
by using an ordinary hook rigidly secured. Slit the skin along the side 
of the shank and expose the tendons, being careful not to cut the latter. 
Place the tendons over the hook and, grasping the upper part of the 
leg, pull steadily or twist slowly. If jerked, the tendons will break be- 
fore complete removal. Figure 1 shows one leg with the tendons 
removed and the other with the hook in place ready for pulling. After 
the tendons have been removed, cut oflf the shanks and feet at the hock 
joint and the tips of the wings. 




J'ig. 10, Method of niakint; a double loll the left half completed. 
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Boiling Procedure 

Remove the neck l)y disjointing and cutting next to the body (Fig. 
2). Cut through the l)ack with a saw (Fig. 3). On some l)irds smaller 
than the turkey, this may he done with either game shears or a heavy 
knife. 

Disjoint wings and legs from the body by pulling away from their 
normal position on the body. Remove back bone and attached ribs 
as illustrated in Fig. 4. Push the flesh away from the breast bone with 
the fingers or knife, if necessary (Fig. 5). A thin-bladed or boning 
knife is helpful. 

Remove bones of the legs and wings by grasping the end that was 
nearest the body and ease olT the flesh by pushing and cutting. Remove 
any remaining tendons. The removal of the leg bones is shown in 
Fig. 6. Figure 7 shows the bones that have been removed from the 
carcass. The bones with a small amount of attached flesh together 
with the giblets may be salvaged for making soup. 

Rolling the Boned Carcass 

The boned carcass with the skin side down is shown in Fig. 8. 
Flatten out the flesh from the legs and wings and rearrange the light 
and dark meat and fat so that uniformity may be attained. 

If the carcass is to be used immediately, dressing may be included 
with the roll. The illustrations show the ])reparation of a double roll 
without the inclusion of dressing. There are a number of ways for 
rolling but the use of a double roll is simple and gives a good distribu- 
tion of light and dark meat. 

Fold the breast portion over the dark meat (Fig. 9), and roll from 
right and left toward the center as shown in Fig. 10. Hold in place 
with skewers or knives stuck in a heavy wood ]>lank or table and ti(‘ 
wu’th cord (Pig. 11). I'^igure 12 shows the top of the double roll after 
tying. 

The roll is now ready to be ct)oked or placed in a frozen food 
locker. The usual ])rocedure f)f wrap])ing in moisture-])roof covering, 
prior to (juick freezing should Ix' observed. 


THE INFLUENCE OF RANCIDITY IN MILK UPON THE 
ACCURACY OF THE FAT DETERMINATION 
BY THE MOJONNIER METHOD 

1. A GOULD 
Section of DAiR\iNa 

Although the ether extraction (Mojonnier) method for determin- 
ing the fat content of milk is accepted as being highly accurate, there 
exists the possibility that certain changes \vhich may occur in the milk 
may affect the accuracy of the test. One such change which deserves 
consideration in this connection is the de^elopment of raticidity and 
the corresponding formation of free fatty acids. 
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Several workers have reported that rancidity development may re- 
sult in errors in the ether extraction technique. In a study of methods 
of analyzing butter, Bird and Breazeale (1) found the Mojonnier 
results were often low ; the extent being directly in relation to the 
free fatty acids in the butter. The errors were as great as 3 to 4 per 
cent in cases where the titratable acidity of the butter was high. These 
workers attributed the decreased values to the formation of ammonium 
salts which were more soluble in the water layer than in the solvents. 

Limited information is available relative to the influence of rancid- 
ity on the Mojonnier test of milk. However, Holland (3) observed 
that composite sam])les of raw milk showed progressive decreases in 
fat over a period of 14 days when analyzed by the Mojonnier technique, 
whereas pasteurized composite samples showed no such decrease. Tin* 
total decrease after 14 days amounted to 0.3 per cent, which was at- 
tributed to the results of lii)ase activity. Starr and Herrington (4) 
found that when fatly acids were added to butter oil, a portioti and a 
rather constant fraction of the free fatty acids were recovered by the 
Mojonnier test, but a larger jiortion was lost in the amtnoniacal layer. 
These wtirkers concluded that “since the quantity of free fatty acid in 
an actual sanqile is usually not known, and varies depending on the 
degree and quality of rancidity (Hpolysis), the Mojonnier fat test on 
rancid samples will be decreased by a variable, •unpredictable quantity.” 

No direct evidence has been presented which shows the extent to 
which the Mojonnier test of milk is affected by specific changes in the 
titratahle acidity of the fat. Information dealing with this pertinent 
])oint is herewith presented. 

Experimental Procedure* 

To activate lipase activity and produce quickly a high degree of 
lipolysis, raw milk was warmed to about 100® F. and was homogenized 
at approximately 5CX) pounds pressure. The milk was thoroughly mixed 
before homogenization, and a portion of the milk was removed and 
pasteurized. This portion served as the control lot. The remainder of 
the milk, following homogenization, was divided into three lots. One 
lot was pasteurized immediately following homogenization, one pas- 
teurized after 24 hours of storage, and the last jiortion pasteurized 
after 48 hours of storage. Pasteurization was at 148 150° F. for 30 
minutes and was conducted in containers fitted with covers to prevent 
(‘xcessive eva])oration. At the close of the pasteurization, a sample 
for fat determination was removed from each lot, placed in a closed 
container, and immediately cooled. The remainder of the milk was 
separated, the cream churned, and the butter oil obtained by melting, 
centrifuging, and filtering the butter. 

The titratable acidity of the fat was determined by the method 
used in previous work (2), and the values expressed as acid degrees 
Tml. of 1/N NaOH per 100 grams fat). Mojonnier determinations on 
weighed samples of the milk were conducted according to directions (5). 
Uare was used to control and unify all steps in the testing operation. 

Experimmtal Results 

Six senes were conducted, and the results are presented in Tables 
1 and 2. In Table 1 is shown the change in tlie fat test of the milk. 



VOL. 24 — AUGUST, 1941 — NO. 1 21 


Table 1. The Mojonnier fet test of milk at different levels of rancidity.* 


Series 

1 



Lot Number 



i 

1 

1 

1 

2 



a 

b 

a 

b 

a 

b 

it 

b 



% 

% 

% 

% 

% 

% 

% 

1 

4.0808 

4.0703 

4 9410 

4 9674 

4 9083 

4.9124 

4 8165 

4 8379 

2 

3.5608 

3.5811 

3 5803 

3., 5800 

3 5345 

3.5264 

3.4486 

3 4649 


5.1028 

5.1209 

5.0969 

5.1023 

5 0154 

5 0280 

5.0104 

6 0180 

4 

4.1531 

4.1442 1 

4 . 1380 

4 1471 

4 1036 

4 1073 

4 0718 

4 0889 

5 

2.0048 

3.0140 

2.9405 

2 9527 

2 9230 

2.0372 

2.9130 

2 9250 


4.6752 

4.6038 

4.6381 

4.6451 

4 5193 

4 5418 

4 5600 

4 5460 

Average 

4 2456 

4 2555 

4 2241 

4 2339 

4 1673 

4 1755 

4 . 1 367 

4 1701 

'I'otal Average 

4 2 

305 

4 2 

290 

1 1 

714 

4 1 

53 1 


*— Lot 1— Control. 

Lot 2 — Homogenized 500 lb , pasteurized immediately 
Lot 3 — Homogenized 500 lb , pasteurized after 24 hours 
Lot 4 -Hoiiiogeiiized 500 lb , pasteurized after 48 hours 

Uala for duplicate dctenninatious are presented to show the unifonnit}' 
of the results. For example, the iiiaxiinum \arialit>n between duplicate 
determinations was ().02f)4, and onl\ in four cases did the variation 
reach or exceed 0.U2 per cent, d'he average variation betueeii duplicalt* 
determinations was 0.0127. 

The results in 'fable 1 show a slight but (h'finitt* tiamd toward a 
decrease in the fat test in the milk as the milk is lK)nu>genized and 
then stored. The milk immediately pasteurized following homogeniza- 
tion varied only slightly from the control, the difference being onlv 
0.0215 per cent. After 24 hours of storage, however, the raw' homoge' 
nized milk had an average fat test of 0.0701 ])er cent less than the con- 
trol, whereas the 48-hour sample averaged 0.0^^71 per cent less 

As expected, all of the homogenized milk underw ent lipolysis rapidly. 
At the 24- and 48-hour periods, the milk had a ])ronounced rancid 

Table 2. Fat acidities in milk, samples suialyzed by the Mojonnier method.'* 


Lot NumiIxt 



*_-«Valuea in acid degrees (The ml. 1/N NaOH per 100 grams fat ) 



22 


MICHIGAN QUARTERLY BULLETIN 


odor and taste. Furthermore, the fat acidity values for all of the 
homogenized milk were considerably above those for the control sam- 
ples. These values are presented in Table 2. 

The data in Table 2 show the extent to which the fat acidities in- 
creased. Homogenization alone increased the values approximately 
4-fold, whereas the values had increased approximately 9-fold after 
24 hours and more than 10-fold after 48 hours. 

Summary and Conclusions 

Six series of analysis were made for fat and for fat acidity on nor- 
mal milk and on milk made rancid by homogenization. The results 
show that although fat splitting occurred to a great extent, the Mojon- 
nier results were not greatly invalidated. Increases in the fat acidity 
of approximately 10-fold caused a reduction in the Mojonnier fat test 
of the milk of only 0.0971 per cent. The extent of lipolysis obtained 
in this study is considerably greater than would be found usually in 
rancid milk, owing to the activating effect of homogenization. Con- 
sequently, the influence on the Mojonnier results would be greater. 

Larger errors in the Mojonnier results would be expected to occur 
in rancid products high in fat because more fat would be subjected to 
the action of the Mojonnier reagents. Thus, ip butter, where the fat 
content is approximately 80 per cent an appreciable amount of lipolysis 
would likely cause a pronounced error in the results by the ether ex- 
traction procedure. 
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SURVEY OF FARMERS’ LOAN ACCOUNTS 
AT MICHIGAN COUNTRY BANKS 


HARALU S. I'AT'l'ON 
Section of Kconomich 


With thc‘ fudcM'al f^ov’crnnicnt'.s food defence program cncouragiiij^ 
an expansion in the production of meat animals and of dairy and poul- 
try products, and with rising farm labor costs tending to induce in- 
creasing purchases of labor-saving equipment, Michigan farmers arc 
showing a disposition to make greater use of bank credit than has been 
the case generally during the last 10 years. Under those conditions it 
seems timely and appro])riate to present some of the findings of a 
survey made by the Economics Section of the exjierience record of 
selected Michigan country banks with short-Jterm loans* made to farm 
customers during the decade 1028-37. 


Nature and Method of the Survey'* 

This study, carried out by Dr. K. J. Burroughs with the coopera- 
tion of the Michigan Bankers’ Association, was based on an examina- 
tion of the ledger accounts of 100 sample farm borrowers at each of 
nine rural banks located in the following counties selected to represent 
different types of fanning areas in the state. 


Counties in Which Banks Located 

Jackson, Ionia 

Lenawee 

Berrien, Oceana 

Ottawa 

Saginaw 

Huron 

Wexford 


Prevailing Tvim. ok Farming 
General farming 
Cattle feeding 
Fruit growing 
Dairy and poultry 
Beans and general farming 
Livestock, feed grains, and hay 
Potatoes, dairy and livestock 


From the records of the cooperating banks the investigator was 
able to construct loan histories (notes signed, repayments, and bal- 
ances owed at various dates) for each of the 900 sample farm cus- 
tomers for the period from Jan. 1, 1928 to various terminal dates in 
1936 and 1937. This approximate decade, it will be recognized, covers 
the span of a well-defined economic cycle — embracing the “prosperity” 
years of 1928-29, the phase of ‘^depression” and falling prices between 
1930 and 1933, culminating in the “Bank Holiday” of February- March 

♦Loans secured by mortgages on farm real estate were not included in this study. 

**A detailed report of this survey is contained in the forthcoming Special Bulletin 
311 of the Michigan Agricultural Experiment Station, “Experience.*; of Michigan 
Country Banks in Short-term Loans to Farmers,” by R. J. Burroughs, in collabo- 
ration with H. S. Patton. 
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1933,* and the phase of fitful “recovery'* and improving farm prices 
from mid-1933 to 1936-37. The survey thus presents an intensive sam- 
pling of farmer-banker relations both in different farming areas of 
the state and under different general economic conditions. 

As a supplement to the information obtained from the loan records 
of the cooperating banks, a questionnaire regarding the use to which 
individual loans were applied was mailed to the sample customers 
through officers of seven of the banks.** This additional information 
was supplied by 340 borrowers with respect to a total of 2,283 sep- 
arate loans. 


Inquiries Included in the Study 

Some of the questions on which information was sought in this sur- 
vey were as follows : 

(1) To what extent does the use of bank credit by farmers vary from season 
to season within the year, and from year to year within the economic cycle? 

(2) For what amounts are bank loans most frequently made to Michigan farm 
borrowers, and how do these vary with different types of farm enterprise? 

(3) What arc the most frequent purposes for which farmers borrow from 
their banks, and in what proportions arc loans distributed on this basis? 

(4) How “liquid” are b‘ank loans to farmers as measured by : (a) the propor- 
tion of loans which arc paid at note maturity dates; and (b) the length of lime 
loans remain outstanding? 

(5) What relationships arc to be found between “liquidity” of bank loans to 
farmers and such factors as : (a) the purposes to which loan proceeds arc applied 
by borrowers; (b) tbc size of loans; and (c) the period in the economic cycle 
when loans originated? 

( 6 ) Arc loans by country banks to farmers less liquid and accompanied by 
greater proportionate losses than loans to non-farm customers? 

Some of the findings of this survey in respect to these (juestioiis 
are briefly presented in the following paragraphs. Inasmuch as the 
data are derived from a rather limited sample, they do not afford a 
basis for broad generalization, and should be interpreted with caution. 
In view, however, of the manner in which the sample was constructed 
the findings may be regarded as reasonably representative of banker- 
farmer short-term credit experience in Michigan. Farm readers of this 
report may find it of interest to compare their own individual records 
with the group-sample records obtained from this survey. 

Seasonal Variations in Farm Borrowing 

On the basis of the loan accounts of “continuous borrowers’* (i.c. 
of farmers who appeared on the banks* books as borrowers both at the 
beginning and at the close of the survey period) the following index 

♦Five of the nine banks included in the survey were permitted to reopen follow- 
ing the “Bank Holiday” only after going through some form of reor^nization, 
involving the transfer of their more doubtful assets to depositors^ liquidating corpo- 
rations or to segregated trust accounts. For these banks the “sample” includes 
proportionately farm customers owing money to both the new banking corporation 
and to the liquidating corporation. 

. .♦♦The Berrien ana Ottawa county banks did not participate in this phase of the 
survey. 
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numbers were obtained of (a) the average number of new loans made 
during each quarter year, and (b) the average amount owed to the 
hanks by their borrowers at each quarter-ending. 


Quarter Ending 


Index of New Loa n s I ndkx of Bala ncks Owed 


March 31 
June 30 
September 30 
December 31 


107 

102 

109 

97 

83 

97 

101 

104 


It seems from the foregoing^ that Michigan farmers in general bor- 
row from banks more frequently in the first half of the year, and to a 
lesser extent during the third quarter when cash income from crops 
is mainly concentrated. The seasonal pattern of bank borrowings 
showed considerable variation, however, among the individual banks, 
reflecting the characteristic type of farming conducted by their cus- 
tomers. Thus quarterly variations in new loans were much less marked 
among customers of the Ionia bank serving a general farming ami 
dairying constituency than in the case of the lierrien County bank 
operating in the fruit belt. While spring planting appears to be as- 
sociated with a first quarter peak of new loans by the l)anks in Jackson 
and Saginaw counties, fall purchases of feeder cattle are reflected in a 
fourth quarter peak in the case of the Lenawee C'ounty bank. 

Although the distribution of new loans shows marked seasonal 
fluctuations of varying patterns, the amounts owed to banks by con- 
tinuous customers showed surprisingly little variation from quarter 
to quarter, except in the cases of the Lenawee and Berrien banks whose 
farm loans are made mainly to livestock producers and fruit growers, 
respectively. The inference would seem to be that as old loans are 
repaid or reduced most farmers with established lines of credit at their 
banks shortly find occasion to borrow for other purposes, so that on 
the average their dollar obligations to the bank remain fairly constant 
from season to season. This appears to be more commonly the case 
in general farming areas, where the succession of diversified operations 
tends to stabilize the needs for credit throughout the year. The evidence 
also suggests that many farmers depend more or less continuously on 
their bank to furnish part of their operating capital.* 

Cyclical Variations in Bank Credit to Farmers 

While the volume of bank credit outstanding to farm customers 
showed only slight variations within any given year, wide fluctuations 
were found to occur in the aggregate balances owed by continuous bor- 
rowers at corresponding dates in the different years included in the 
survey period, as indicated by the following indexes.** 

1928 1929 1939 1931 1932 1933 1934 1935 1936 1937 

June 30 116 121 132 120 106 92 76 69 83 82 

December 1 136 124 116 106 98 83 69 78 77 89 

*The investigator concluded that probably more than half of the sample borrowers 
were in this position. 

**Thcse index figures were adjusted for seasonal variation. 
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“Balances owed” at given date^i are a combined reflection of the 
number and size of new loans made by banks and of outstanding bal- 
ances on old loans. Both of these elements are greatly affected by 
cyclical fluctuation in farm prices, costs and incomes, in general busi- 
ness conditions, and in the psychological attitude of both farmers and 
bankers. The volume of new farm loans in a given period depends, 
on the one hand, on the demand for credit by farmers for expanding 
production and consumption, making improvements and adding to their 
equipment in good times, and for meeting pressing obligations to other 
creditors in hard times. On the other hand, it depends on the willing- 
ness of banks to extend new credits, as governed by their lending re- 
sources and their judgment of credit risks. Again the extent to which 
old loans are liquidated depends both on the capacity of farm debtors 
to repay or their willingness to economize, and on the disposition of 
bankers to force liquidation and deny renewals of notes. 

As shown by the above-mentioned indexes of balances owed, bor- 
rowing was at a relatively high level during 1928 and 1929 when both 
Michigan farm prices and costs were about 70 per cent above the 
1910-14 average.* Doubtless some of this borrowing was induced by 
high farm wages and taxes, while the relatively high level of farm 
prices may have encouraged borrowing for .purchases of automobiles 
and other durable goods. Although farm prices started to decline at 
the end of 192^^, no appreciable reduction in borrowers’ ])alances oc- 
curred until the last quarter of 1931. This ai)i>ar(‘ntly rellected dif- 
liculty in meeting maturing loans and some new borrowing to ])ay olT 
other obligations in the expectation that farm prices would recover. 
When instead of this, prices continued to decline still more abruptly 
during 1932 and early 1933, bank balances were reduced to some ex- 
tent through forced li(|uidations, while new loans were generally refused 
by bankers in the face of shrinking assets and mounting cash with- 
drawals. 

It will be seen that borrowers* obligations to the banks reach their 
lowest level in the last half of 1934 and the first half of 1935. Since 
the upturn in farm prices commenced in the s])ring of 1933 — under the 
influence of government reflationary measures and the launching of 
the Agricultural Adjustment program — it would appear that farmers 
were applying their imjiroved incomes to reducing their indebtedness 
to the banks, doubtless under pressure from the latter. The relatively 
slight increase in new bank borrowings (as reflected in balances owed) 
during 1936 and 1937 when the farm purchasing power index rose well 
above the 1928-29 level, may be attributed largely to caution on the 
part of both farmers and bankers, mindful of mutually distressing credit 
experiences during the depression years. 

♦nie average annual indexes of the prices of Michigan farm products and of farm 
cohts for the years included in the survey were as follows (1910-14 =: 100) : 

Year 1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 

Index of farm prices.. 166 167 138 95 65 75 94 107 124 132 

Index of farm costs... 170 171 160 138 114 103 111 111 113 122 

Ratio of farm prices 

to costs 98 97 90 68 56 71 80 94 106 108 
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Size and Purpose of Loans 

One of the rather surprising revelations of this survey was llie 
relatively small size of the bulk of loans made by the country l)anks 
to their farm customers. Out of 2,869 loans which were analyzed, more 
than half were for sums of less than $100, and one out of every eight 
were for amounts less than $25. In only 3.6 per cent of the cases did 
the size of the loan exceed $1,0(X).* It was observed that the highest 
proportion of small size loans were made by the banks in Ionia, Huron 
and Jackson counties serving* general farming areas where income is 
more evenly distributed throughout the year.** Larger size loans were 
more common in the case of the Lenawee County l)ank which docs a 
considerable business in feeder cattle loans, and of tlie (\'eana County 
l)ank which is called on to meet the seasonal credit recjuirements of 
si)ecialized fruit farmers. 

The priiK*ii)al determinant of the size (jf individual bank loans to 
farmers ap])ears to lie in the j)ur])oses for which the funds are bor- 
rowed, which is influenced in turn by the tyj)e of farming conducted 
by the borrower. Of 2,727 loans where the use of the ])roceeds was 
indicated by borrowers, <S8 per cent were applied to ])roduction pur- 
])os(‘s and 12 per cent \\ ere used wholly or partly for family consutu])- 
tion purposes. In the accompanying table, column A shows the num- 
l)(*r of loans for each indicat<‘d purjiose. luUries in column 15 nu‘*'in that 
ap[)ro.\imalely thr<‘e-([uarters of th(‘ loans for th(‘ itemized purj)o>e 
were made for individual amounts below* the <lollar figures shown. 


Purpose of Loan 


A. 

Number 
of cases 


loan cases 
for amounts 
under 


PuoDUCTlON LoANH 


2‘U)rt 


$17r. 


Li vestock pu rchase 

Labor and machine hire 

Secid and fertilizer 

Machinery piircliuH<* . ... 

Stock feed 

'I’axes 

Truck or tniclor juircliaHc 
liuildinK.s. . . 

Interc.st 

Insurance.. . , 

Land pu rcliu.se 
Spray material . 

Nursery stock 
( Uiiuhiiiatioii puri»os<‘S 
Miscellaneous 


O.IT 

.325 

202 

125 

221 

100 

J82 

125 

120 

100 

Kl 

17.5 

7.S 

400 

Oh 

1 7.5 

h.^i 

1 .50 

02 

.50 

hi 

700 

20 

12.5 

l<»0 

1 25 

22.-, 

200 


(.'ONSUMPTION Lo.VNS 


1 r»() 


Living exi>en.se.s . 

Automobile 

Household lurnishmgs 
Medical, hospital, funeral 


1 14 
112 
:ii» 


.^»i) 

250 

12.') 

125 


Mixed Production and CTinsumption 


28 


225 


♦As previously stated, farm real estate mortgage loans were excluded in this 
.survey. 

♦♦lirowers of grain, beans, and potatoes commonly ol)tain advances on stored 
produce from the elevators or warehouses in wliich they are held, without directly 
resorting themselves to banks. 
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As would be expected, the bulk of larger size loans are shown to 
be made for the purchase of livestock and for such fixed capital pur- 
poses as financing purchase of land,*** trucks, tractors and automobiles, 
and construction or improvement of buildings. Both the number and 
size of loans for meeting tax and interest payments are significant for 
the period covered in the survey. The very substantial reductions in 
farm real estate tax levies in Michigan since 1933, and the extensive 
refinancing of farm mortgage debts through federal agencies, have 
presumably resulted in considerably smaller bank borrowings by Mich- 
igan farmers for meeting such obligations in recent years. 

How ^Liquid*’ are Bank Loans to Farmera? 

Liquidity of loans to farmers, from the standpoint of the banker, 
is a matter of the time and manner in which the borrowers* notes can 
be converted into cash, preferably through payment at maturity dates, 
or alternatively through collection pressure or sale of the security 
pledged, or through rediscounting the borrowers* paper at some other 
bank. From the standpoint of the farm borrower, liquidity is essen- 
tially a matter of using the loan proceeds in such productive forms as 
will contribute to future cash returns that will permit repayment of 
loan obligations as they become due. In tlfis study the degree of 
liquidity of bank loans to farmer customers was measured by tin* 
number of months loans remained outstanding, and also by the num- 
ber of renewal notes involved before a loan was completely discharged. 

Out of 2,283 separate loans for which complete loan histories were 
obtained, it was found that 14 per cent were repaid within one month, 
40.6 per cent within 3 months, 66.3 per cent within 6 months, and 86.7 
per cent within periods of less than one year. Considering the extremely 
difficult conditions confronting Michigan farmers in most of the years 
included in the survey period, this may be regarded as a distinctly 
creditable record. It is to be noted, however, that while approximately 
six-sevenths of these loans were repaid in less than a year, the remain- 
ing one-seventh had to be carried by the banks for very extended 
periods. In 145 cases from two to as many as seven years elapsed 
before the loans were finally liquidated. 

From the bankers* standpoint liquidity is most satisfactorily real- 
ized when loans are repaid in full at note maturity dates. Out of 2,869 
cases examined, two-thirds of the notes were drawn for periods of 
from one to four months, and only 7 per cent had maturities of more 
than seven months. Among 2,283 loan history cases, 60 per cent of the 
original notes were paid at maturity dates. In the 906 instances where 
renewals were involved, nearly three-fifths were renewed more than 
once, the number of successive renewals running up to as high as 
thirty. In the majority of these cases some payment on account was 
made at the maturity date and a new note signed for the balance. 

The fact that with two out of every five of these loans, one or sev- 
eral renewals were required, may be interpreted as indicative of the 

♦Virtually all the loans under this classification represent temporary financing of 
land purchases in anticipation of permanent financing from other sources, or small 
advances supplementing mortgage loans. 

♦^ee Mich. ^r. Exp. Sta. Spec. Bull. 300, ‘‘Michigan Tax Trends as Related to 
Agriculture,** by D, C. Qine. 
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financial difficulties of farm borrowers during most of the survey 
period. But, in view of the further fact that all these loans were 
eventually paid off, it also suggests that the periods for which bank- 
ers generally preferred to have notes drawn were frequently consider- 
ably shorter than the natural self-liquidating period of the operation 
financed by the loan. 

As a check on the farm credit experience of the nine banks co- 
operating in the survey, questionnaires were mailed through the Mich- 
igan Bankers’ Association in the summer of 1937 to 380 rural banks 
throughout the state, of which 110 made returns. Sixty per cent of 
the latter reported that more than half of all their customer loans were 
ordinarily made to farmers. To the question : '"Do merchants need or 
get renewals as often as farmers?’" three out of five giving definite 
replies on this point answered "yes.” To the query: "In proportion 
to amounts loaned have you lost least to farmers, merchants, or manu- 
facturers?” about the .same proportion indicated that their losses had 
been least on loans to farm customers. 

The evidence gathered from this study seemed to indicate therefore 
that while a small proportion of bank loans to Michigan farmers'*® — 
apparently approximately IS per cent — are decidedly "slow” accounts, 
very few outright losses on farm loans have been experienced by coun- 
try banks, and that on the whole Michigan farm borrowers have proved 
to be at least as good credit risks as small town merchants and manu- 
facturers. 


Factors Related to Liquidity of Farm Loans 

Special attention was given in this study to examining what rela- 
tionship might be found between liquidity of farm loans (as measured 
by the time they remained outstanding) and such factors as the type 
of farming conducted by borrowers, the purpose and size of loans, and 
the year in which they originated. No consistent correlation with the 
first named factor was discernible, probably because most of the sample 
borrowers carried on more or less diversified farming operations. 

Purpose of Loan — Comparison of the number of months required 
for the repayment of 2,283 loans classified according to the purposes 
previously listed, showed that three-fourths of the loans for such crop 
production uses as labor and machine hire, spray material, seed and 
fertilizer were repaid within 6 or 7 months. A slightly longer period — 
8 months — was required for the liquidation of the same proportion of 
loans for purchase of livestock and feed, reflecting the naturally slower 
maturing of marketable livestock than of crops. In the case of borrow- 
ings for such durable objects as farm machinery, automobiles and build- 
ing improvements, repayment periods for 75 per cent of such loans ran 
up to 12 or more months, and note renewals were more frequent in 
these cases. 

While with loans of such productive character, a fairly definite cor- 
relation is observable between typical repayment periods and the 
natural self-liquidating period of the related farm operations, a very 
considerable proportion of loans were made for purposes which do 

’►jLoans” in this connection, as elsewhere in the report, do not include farm real 
estajfe mortgage loans. 
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not in themselves contribute to cash income. Thus borrowings to meet 
payment of taxes, interest and insurance premiums are clearly not of 
a self-liquidating character, but represent rather recourse to bank 
credit for bridging the gap between the fixed due dates of such financial 
obligations and the realization of cash income from farm production. 
Similarly, loans for such consumption purposes as family living ex- 
penses, household furnishings, and medical, hospital, and funeral ex- 
I)enscs, depend for their repayment, not on the results of the use to 
which the borrowed funds arc applied, but upon future income from 
other sources. In loans of those types the proportion repaid within 
given periods was found to be more closely related to the size than 
to the purpose of the loan. 

Size of Loans — When loans were classified by size, it was found 
that for every size group up to $500, the smaller the amount of the 
loan, the greater was the proportion of such loans which were repaid 
within a given time period. Small loans, irrespective of purpose, can 
evidently be more readily repaid out of current income and the normal 
course of farm marketing. It was found, however, that loans for 
amounts over $500 generally proved to be more licjiiid than those in 
the $250-$500 size-group. This may be ])artly accounted for by the 
fact that the liulk of the former represented self-li(iuidating loans for 
])urchase of feeder cattle and la]>f)r and machine hire and tliat these 
larger loans were ])resumably made to a select class of borrowers. On 
the other hand, many of the loans in the $250-$500 group appear to 
represent borrowings by small-scale farmers who are more or less 
continuously dependent on the bank for working caiiital. 

Time of Borrowing — Reference has already been made in this report 
to “cyclical variations in bank credit to farmers.” Comparison of the 
years in which sample loans originated with the jiroportion repaid 
wdthin tw^clvc months after signing of original note ])resents the fol- 
lowing picture. 


Phase of Cycle 

Prosperity ... 

De])reNSU)n uu<l Doflatioii 

Hreovery . . 



Year of 
Loan Origin 

Number of 
Loans 

Per Cent of 
Number of 
Loans 
Repaid 
within 

12 Months 


/ 1928 

208 

82.1 


\ 1929 

229 

74.7 


f 1930 

22.5 

76.6 


\ 19.*?! 

281 

69.9 


1 1932 

2.59 

85 H 


f 19.3.3 

172 

9.5 3 


! 1934 

227 

93.8 


1 193.5 

369 

91.4 


Analysis t)f the foregoing data suggests that cyclical variations in 
the liquidity of farm loans arc essentially a reflection of discrepancy 
between the conditions and expectations prevailing at the time when 
loans are sought and granted, and those developing as repayments 
become due. In the ''prosperity” phase many farmers are disposed to 
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seek a larger volume of credit for financing expansions in both pro- 
duction and consumption, while banks are inclined to be more respon- 
sive to such applications on the basis of current values of borrowers* 
assets. So long as farm income continues at a relatively high level, 
liquidity is reasonably satisfactory, but when farm prices show a 
persistent downward trend and income realizations and expectations 
shrink, contraction occurs in the volume of new loans, and the extent to 
which outstanding loans are repaid represents forced liquidation rather 
than natural liquidity, with forced sales tending to further depress 
prices. At the bottom of the depression phase and in the earlier stages 
of the recovery phase both borrowers and lenders are cautious in 
respect to new loans, but capacit}- to repay improves in general as 
income recovers. Hence the liquidity rate tends to be highest, and at 
the same time less associated with forced liquidation, in the turning 
point and recovery phase of the cycle, and loans can generally be made 
with greater safety at this stage than at the height of the prosperity 
phase. 

This experience suggests that at the present time when farm prices 
and incomes are rising sharply under the impact of the government 
defense and “lease-lend” programs, Michigan farmers should seek to 
apply their improved incomes to the repayment or reduction of out- 
standing obligations, and that new borrowings should be restricted as 
far as possible to directly productive purposes. Rising costs for farm 
labor may in certain cases economically justify the use of credit for 
acquiring additional farm machinery, especially of the general service 
type. Where this is contemplated farmers might advantageously com- 
])are the actual cost of credit under the terms required by equipment 
companies with that involved in borrowing from banks or Production 
Credit Associations to finance purchase from dealers on a cash basis. 
Competition since 1936 of Production Credit Associations with country 
banks has served to bring about a reduction in interest rates to farmers 
on loans for production purposes. It has also served to give farm 
borrowers greater opportunity for having note maturity or installment 
dates arranged to correspond more closely with income expectations 
and capacity to rep)ay. Such arrangements arc in accordance with the 
])rinciples of true liquidity. 


ANALYSES OF VARIOUS PORTIONS OF FROZEN 
HOMOGENIZED MILK 

G M TROUT 

Section of Dairy Husbandry 

• 

In studying the freezing of homogenized milk and its appearance 
after thawing, many analyses were made of various portions of the 
partially frozen milk and of the several layers of the thawed product. 
These analyses, presented herewith, furnish specific data on the move- 
ment of fat and solids-not-fat in whole and in skimmilk as a result of 
freezing and thawing of the milk homogenized at various pressures. 



Percent fat, solids-not-fat, and total solids in unfrozen and frozen portions of bottled milk when homogenized at 
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nfrozen; F, frozen. 

or minus with respect to unfrozen portion 
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Table 2. ^ Effect of partial freezing (3 hours at 0* F.) on distribution of titratable 
acidity when the milk was homogenized at various pressures (Av. 3 trials). 


Hotiioh'f'.tii/iitioii prt'saiires Ul» ) 

The pemsii 
acidity of th 
unfrozen por 
when honi( 
various 

Unfrozen 

t titratable 
e frozen and 
tions of milk 
i^enized at 
pressures 

Frozen 

0 

0 21 

0 14 

... 

0 20 

0 l.'i 

J5(K) 

0 20 

0 ir» 

2.'>00 

0 20 

0 

.... 

0 20 

0 ir, 


As previously pointed f)Ul (1) (2), freezing and tliavvinj^ of homoge- 
tii/ed milk causes settling of the fat and solids-not-fat, thus resulting 
in a watery appearance of the u])per layer. Of chief importance was 
the fact that creaming did not occur in thawed frozen homogenized 
milk nor was flakiness observed on the sides of the container following 
freezing and thawing as usually noted in frozen unhoniogenizcd milk. 
1'he data presented here were the bases for the following summary (2) : 

“When creaming was inhibited by heating or by homogenization 
the unfrozen portion was relatively richer in fat and solids-not-fat 
than the frozen portion. When cr(‘aming occurred, as in the unhomoge- 
nized milk, the frozen portion was higher in fat but lower in solids- 
not-fat than the unfrozen ]K)rtion. 

“The titratable acidity of the unfrozen portion was higher than the 
frozen portion regardless of creaming. No evidence of creaming was 
noted in frozen homogenized mdk but rather a ])ronounced settling of 
the fat which was influenced by the rate of thawing. 

“Frozen homogenized milk u])on thawing exhibited no flakmess 
which was commonly observed when unhomogenized milk was frozen 
and thawed, but did exhibit a watery appearance at the surface layers 
which was more ])r(mounced when the frozen milk was thawed slowly. 

“Marked settling of the fat and solids-not-fat of milk w^as noted 
wdien homogenized milk was frozen and then thaw^ed. The rate of 
thawdng had a pronounced influence upon the extent of settling of 
the fat and solids-not-fat; the low'^er 15 per cent of creaming cylinders 
of slowdy thaw^ed frozen homogenized milk contained as high as 7.7 
per cent fat and 24.60 per cent total solids as contrasted to 2.0 and 
5.50 per cent respectively of the upper 15 per cent layer. The titrat- 
able acidity of the upper and lower 15 per cent portions ranged from 
0.04 to 0.35 per cent. Similar trends were observed upon freezing and 
thawing of skimmed milk. When milk w^as heated to inhibit creaming, 
was frozen and thawed, the fat tended to rise to form a cream layer, 
a contrast to the movement of fat in the thawed frozen homogenized 
milk. 

“The drainage of solids from homogenized milk w^as slightly faster 
after the first 100 ml. than that of the unhomogenized milk.’' 
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♦Average of less than five'triali 
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’^**Lower portion plus or minus us cornparerl to the upiier portion 
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Table 4a. The effect of freeaing and thawing on the homogeneity of whole milk 
heated to inhibit creaming when thawed under different conditions. 


Percent fat, sollds-not-fat and total solids of various portions of milk 
heated to 200® F. when 


Constituent 

unfrozen 

frozen, ihaweti slowly 

frozen, thawed rapidly 

IT* 

M 

L 

U 

M 

h 

IT 1 

M 

L 

Fat 

10 92 

2.30 

0.42 

7 94 

2.86 

1 20 

10.32 

2.66 

0 48 

SNF 

9 15 

8 43 

8 79 

4 44 

7.37 

16 26 

r> 62 

8.18 

11 54 


20 07 

10 73 

9 21 

12 38 

10 23 

17.46 

15.94 

10 84 

12.02 


*IJ, upper 15 i)erceiit; M, middle 70 percent* and L, lower 15 percent 


Litorature Cited 

(1) Trout, G. M., Watery appearance of frozen homogenized milk. Mich. Agr. 
Exp. Sta. Quart. Bui. 23: 10-19. 1940. 

(2) Trout, G. M., The freezing and thawing of milk homogenized at various pres- 
sures. J. Dairy Sci., 24: 277, 1941. 
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Table 6. The effect of freezing and thawing on distribution of titratable acidity 
of milk homogenized at various pressures when thawed under different conditions 
(Av. 3 trials). 


I^ercent titratable aridity of upper and lower lialves of 100 mi creaming cyllmiers 
of milk homogenized at the following pressures when frozen and thawed 
under different conditions 


Treatment 

of 

sample 

[ 

1 

0 lb. 

500 lb. 

1500 lb. 

2500 lb 

3500 lb 


1 

U* 

L* 

U 

L 

U 

L 

U 

h 

IT 

L 

Unfrozen .... 

0 167 

0 167 

0.170 

0 168 

0 175 

0 172 

0.170 

0 170 

0 170 

0 173 

Frozen — 
thawed slowly . 

0 093 

0 233 

0 no 

0.223 

1 

0,110 

1 

0 223 

0.117 

0 227 

0 113 

0.223 

Frozen — 
thawed rapidly.. 

0 H3 

0.187 

0 153 

0 183 

0.147 

0 183 

0.147 

0 187 

0 16 

0 183 

i 


*U, upper TiO rnl ; L, lower TjO ml 


Table 7. The fat content of respective 100 ml. portions of drainage from frozen quart 
sealrights of whole milk homogenized at various pressures (Av. 3 trials). 


The percent fat in 100 ml samples of drainage from 
frozen milk when liornogenized al — 


Order of sairiplt* 



0 1b. 

500 lb. 

1500 lb 

2500 11) 

3.500 llj 

Ist 

6 70 

7.60 

i 

7 47 

7.40 

7 17 

2nd 

4.63 

5 40 

5 30 

5 77 

5 26 

3rd 

4 10 

5.53 

5 87 

5 67 

r> 90 

4th 

3 80 

5 30 

5 93 

6 1.3 

0 23 

5th 

3.37 

4 77 

4 53 

5 60 

5.77 

♦Remainder (App. 500 ml ) 

1 90 

1 00 

1 00 

1 10 

0 80 


♦One trial 
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Table 8. The soli<ls-not*fat content of reipective 100 mt portion* of drainage 
from frozen quart tealrights of whole milk homogenized at various pressures 
(Av. 3 trials). 


Onicr of sainjile 

The percent of fat in 100 nil samples of drainage from 
frozen milk when homogenized at — 

0 1b. 

500 lb. 

1500 lb 

2500 lb 

3500 lb. 

1st 

17 13 

15.6.5 

15.31 

15.03 

15 61 

2inl 

13.07 

11.07 

11 91 

12 63 

10 57 

3rd 

12 00 

12.05 

12.70 

12 45 

12 60 

4th 1 

12.02 

12.05 

13 .33 

14 00 

13 42 

rdh 

11 47 

11 00 

14 70 

12.66 

13.30 

•‘Rf'iiiJiindcT (A|)p .'iOO Mil ) 

2 68 

2 28 

1 01 

2 32 

1.42 


’♦'Oiu* 1 nal 


Table 9. The total solids content of respective 100 ml. portions of drainage 
from frozen quart sealrights of whole milk homogenized at various pressures (Av. 
3 trials). 



The percent total hoIkIs in 100 ml .sarr'ples of drainage 
from frozen milk ^^hen liomogenued at— 

Order of sample 






0 lb 

.500 11) 

1,500 11) 

2.500 lb 

.3.500 lb 


Isl 

23 8.3 

“ 1 

2.3 2,5 

22 78 

22 43 

22 78 

2nd 

17 70 

17 37 

17 21 

18 40 

16 83 

3rd . ~ 

16 10 

17 .58 

18 57 

IS 12 

IS 50 

4tli 

15 82 

17 35 

19 26 

20 22 

19 65 

.5th 

14 84 

1,5 86 

10 23 

18 26 

10 53 

’'Keniaiiider(.Api) .500 ml ) 

i .58 

3 28 

2 01 

3 i2 

2 22 


*()no tried 
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Table 10. The titratable aciditv of respective 100 ml. portions of drainage 
from frosen quart sealrights of whole milk homogenised at various pressures (Av. 
2 triaU). 


Order of sample 

j 

The percent titratable acidify in 100 ml. samples of 
drainage from milk homogenized at — 

0 lb. 

500 lb 

1500 lb { 

1 

2500 lb. 

3500 lb. 


0 3555 

0 335 

0.340 

0 325 

0.320 

2nd 

0.260 

0 225 

0 245 

0 250 

0 240 

3rd 

0 245 

0 290 

0 285 

0 270 

0.295 

4th ... 

0 280 

0 280 

0 300 

0.295 

0 310 

6th 

0 245 

0 235 

0.285 

0.296 

0 305 

♦Remainder (App. 500 ml ) 

0.035 

0 025 

0 020 

0.025 

0,020 


♦One trial 


Table 11. The total solids of respective 100 ml. portions of drainage from frozen 
quart sealrights of skimmilk homogenized at various pressures (Av. 2 trials). 


The i»ercent total Hn^irls in 100 rnl samples of * 
firamatre from frozen skimmilk homo{;enized at — 


1 

0 lb 

500 lb 

i:>oo lb 

2500 lb 

3500 lb 

1st 

16 35 

20 86 

22 61 

20.21 

22 02 

2nd 

14 32 i 

15 15 

14 99 

14 78 

14 98 

3rd 

12 63 

13 19 

13.09 

15 

14 65 

4th 

12 07 

12 89 

11 53 

13 27 

12 64 

6th 

9 90 

9 f)9 

9 37 

10.85 

9 84 

♦Remainder ... ... .... 

3 32 

1 6tl 

2 61 

1 1 50 

2 25 


♦One trial. 
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SPELT EQUALS OATS FOR FEEDING PIGS 

V A FREEMAN 
Section of Animal Husbandry 

Results from three trials indicate that winter spelt is about equal 
to oats for feeding pigs. 

Four lots of fall pigs were fed during each of the past three winters 
to compare the feeding value of spelt with oats. Because of the high 
fiber content of both feeds, corn was added, Lot 1 receiving 50 per 
cent spelt and 50 per cent corn. Lot 2 receiving 25 per cent spelt and 
75 per cent corn, Lot 3, 50 per cent oats and 50 per cent corn, and Lot 4, 
25 per cent oats and 75 per cent corn. All lots received the same sup- 
plement, which was composed of 40 pounds of tankage, 30 pounds of 
soybean oil meal, 20 pounds of ground high-quality alfalfa, and 10 
pounds of dried skimniilk. The grains were mixed and fed in one com- 
partment of the feeder and the supplement fed in another compart- 
ment, the pigs having free access to both in the first trial. In the other 
two trials, 4 parts of grain were mixed with 1 part of supplement. All 
lots had access to sclf-waterers and a mineral mixture composed of 
equal parts of steamed feeding bonemeal, finely ground limestone, and 
salt. Very small amounts of tlie mineral were taken by any of the lots. 

The average result in the gain, average daily ration and feed re- 
cjuired per hundredweight of gain are given in Table 1. 


Table 1. Spelt versus oats for psgs (average results of 3 trials). 


].ot Nimilifr and (lruin.s Used 

1 

2 

3 

4 

Spelt .''>0% 
c:orn r>o% 

Spelt 25% 
Corn 75% 

Oats 50% 
CJorn 50% 

Oats 25% 
Com 76% 

♦Number of pips 

Initial weight of pigs 

Final weight of pigs , . ... 

Dally gain 

Daily ration; 

Ground corn 

Gmiind K{>olt 

19 

na 8 

19.5.2 

1 .32 

2 40 

2 40 

9 . 3 ’ 

01 

19 

53 5 

192 r> 

1 27 

3 35 

1 11 

. 91 ' 

.01 

19 

54 

185 1 

1 11 

1.91 

191 

78 

.01 

19 

53 9 
193.7 

1 23 

3.05 

Ground oats 

Supplement ... 

M moral 

Total 

Feeds consumed per 100 pounds of gain: 

Ground corn 

1.01 

.84 

.01 

5.74 

181.2 

181 2 

5.38 

262 7 
87.6 

71 . 4 ’ 

.7 

4.61 

172 9 

172.9’ 

70 7 
.7 

4.91 

247.1 

Ground spAit 

Ground oats. 

82.4 

68.4 
•6 

Supplement 

MfneralH 

76*3 

.6 

Total 

433.3 

422 4 

417.2 

398T6 



•“Total used in li trials. 
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The pigs averaged approximately 54 pounds at the beginning of the 
experiment and were fed to approximately 190 pounds of weight. The 
pigs in Lot 1, receiving equal parts of spelt and corn, made the highest 
rate of gain, averaging 1.32 pounds per head daily as compared with 
1,27 pounds for Lot 2, 1.11 pounds for Lot 3, and 1.23 pounds for Lot 4. 
Both lots fed spelt and corn consumed more feed daily than did the lots 
fed oats and corn. Lot 1 consumed 5.7 pounds daily as compared with 
4.6 pounds for Lot 3, and Lot 2 consumed 5.4 pounds daily as compared 
with 4.9 for Lot 4. This apparent palatability of spelt as compared with 
oats probably accounts for the superior rate of gain for the spelt-fed 
pigs. 

There was a small difference in the total amount of feed per 100 
pounds of gain. The greatest amount of feed for gains was required 
by Lot 1, fed 50 per cent si)elt and 50 per cent corn, and the smallest 
amount was required by Lot 4, receiving the 25 per cent oats and 75 
per cent corn in their grain mixture. The two oat-fed lots averaged 
20 pounds less total feed per 100 pounds of gain than did the two 
spelt-fed lots. 

The apparent efficiency of the oat ration as compared to spelt may 
be accounted for by the lower amount of feed consumed daily. If 
instead of self-feeding Lots 1 and 2, their ration had been limited to 
amounts consumed by Lots 3 and 4, their efficit?ncy might have ecpialed 
that of the oat-fed lots. It is likely that the increased rate of gain 
and shorter feeding period for the spelt-fed lots is of greater value 
than the disadvantage of their slightly greater feed required for gains. 

These trials w^ould indicate that spelt is approximately ecpial to 
oats for feeding growdng pigs. 

The average chemical analysis of the spell in two trials was a-^ 
follows : 

M 01 STU KK PKOTh I N C U I DH F I L! J K 

Spelt 11.44^^ lL35'/< 


INFLUENCE OF THE METHOD OF SAMPLING 
ON THE ACCURACY OF THE ACIDITY 
TEST OF SOUR CREAM 


I. A. GOULD 
vSection of Dairying 

The correct procedure for determining the acidity of dairy product.s 
involves the weighing of the sample upon which the titration is to be 
made inasmuch as the acidity determination is based upon weight 
rather than upon volume. In the case of milk, skimmilk and whey, 
however, the general practice is to titrate the sample delivered either 
by a 17.6-ml. or a 9-ml. pipette, assuming that the samples weigh 1-8 
grams and 9 grams, respectively. The acidity errors involved in such 
an assumption, in the case of milk and products of similar viscosity. 
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are not great, with somewhat greater errors occurring in the case of 
the smaller sample. 

Because it is possible to determine the acidity of milk rather ac- 
curately by titration of a volumetrically-measured rather than a weighed 
sample, the same practice has been followed by many workers in de- 
termining the acidity of other dairy products. This is particularly true 
in the case of sour cream where often the titration is made upon a 
sample of cream as delivered normally by a ^-ml. cream pipette. This 
is done even though present-day recommendations call for the weigh- 
ing of a 9-gram sample for the titration procedure. The plant man, 
however, often feels that there is not sufficient dilYerence in accuracy 
between the two methods to warrant the additional time required for 
the weighing procedure. 

Information dealing with the possible influence of methods of sam- 
pling of sour cream on the accuracy of the results is scarce, although 
Weckel (1) has conducted such a study on sweet cream. Therefore, 
in order to obtain information on this subject, about 264 samples of 
cream were tested for acidity, the acidity procedure varying only in- 
sofar as the method of sampling was concerned. The results of such a 
study are herein reported. 

Experimental Procedure — Cream used in this study was individual 
patron’s cream collected at random from the supply of the Michigan 
.State College Creamery. Such cream is generally sour cream, typical 
of that obtained l^y many commercial creameries, and is delivered 
directly to the College Creamery by the producers. Samples were 
obtained from the cream at the time of delivery and were stored at 
35-40"^ F. until analyzed. Prior to the analysis, the samples were 
warmed to 70-75° F., and mixed thoroughly. They w'ere tested for fat 
by tlie Babcock method and for acidit}". The acidity was determined in 
samples of cream obtained in the following manner : 

1. Weighed sample: This was a 9-gram sample weighed directly 
into the titration dish. 

2. V^olume sample : This sample was delivered by means of a 9-ml. 
cream pipette, the pipette being drained and blowm out. No 
extra precautions were taken to remove all of the cream. This 
.sample would represent somewhat less than 9 ml. of cream. 

3. Volume-rinsed sample : This sample consisted of the cream de- 
livered from a 0-ml. cream pipette plus the rinsings from the 
pipette. This rinsing was accomplished b}" means of about 7-9 
ml. of w^arm w\ater (temperature 90-l(K)° I^\) which were drawn 
up into the pipette after the cream had been drained out. The 
pipette was inverted once or twice (keeping the index finger 
firmly over the large end of the pipette to prevent excessive 
loss) and then these rinsings w'ere added to the sample. 

Other than differences in the method of securing the sample, the 
acidity determinations w'ere conducted in the same manner. About 
5 drops of phenolphthalein w'ere added to the sample and the titration 
made with one-tenth normal sodium hydroxide. The results are ex- 
pressed as per cent lactic acid. 
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Ex|»erimental Re3ultt 

Acidity and Fat Relationship— The acidity results obtained on the 
weighed, volume, and volume-rinsed samples in relation to differences 
in fat content of the cream are shown in Table 1. 


Table 1. Acidities of cream of various fat contents when determined on 
weighed, volume, and volume -rinsed samples. 





Type of .Sample 



Nuriiher 

' 



Fat Oontenl 

of 

VWlfjhe)! 

1 Volume 

1 Volume-rlnsetl 


Saif) pies 








Afuiity (%) 


29.6 or less 

09 

0 47.5 

0 420 

0.472 

30—39.6 

135 

0 523 

0 45.5 

0 515 

40 or more 

60 

0 431 

0 .356 

0 419 

All samples 

264 

0 190 

0 423 

0 4«3 


These data show that both the volume and the volume-rinseil 
samples gave acidity values consistently less than the values for 
weighed samples for all fat levels, but with the volume-rinsed samples 
deviating to a much less extent. In fact, the volume-rinsed samples 
averaged only 0.003 per cent less than the weighed sami)le at the fat 
level of 29.5 per cent or less and only 0.012 p'er cent at the fat ‘levels 
of 40 per cent or more. For the same fat levels, the volume .samples 
were less than the weighed samples by 0.055 and 0.075 per cent, respec- 
tively. For all samples, the average acidity values for the weighed, 
volume, and volume-rinsed samples show the volume and volume-rinsed 
samples to average 0.067 per cent and 0.007 per cent respectively below 
the weighed samples. In general, the results in Table 1 show that as 
the fat content of cream increases the discrepancies between the 


Table 2. Acidities of cream of different acidity levels when determined on 
weighiNl, volume, and volume -rinsed samples. 





Type of Sample 



Number 




Aridity llanges 

of 

SampIevS 

VV^eijfhed 

Volume 

Aridity (%) 

Volume-rinsed 

(%) 

0.29.5 or less. . . 

41 

1 

0 217 

0 203 

0 213 

0.30-0 .395 

41 

0 348 

0 319 

0 .3.37 

0 40-0 496 

55 

0 441 

0 389 

0 432 

0 .50-0 .595 

62 

0 54.3 

0 457 

0.638 

0 6 or over 

6,5 

0 684 

0 671 

0.069 

All samples 

264 

0.490 

0.423 

0 483 
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\veighed and the other .samples increase, but the values for the volume- 
rinsed samples are close to those secured on the weighed samples 
irrespective of fat content. 

Acidity Values and Acid Level Relationship— Inasmuch as the acid- 
ity content of the cream might be expected to influence the accuracy 
of the acidity determination, attention was directed to this possibility. 
The relationship between the acidity determinations and the acidity 
level of the cream is shown in Table 2. 

The values in this table again show that although the results by 
the volume and volume-rinsed samples are lower than those of the 
weighed samples, the results on volume-rinsed samples average close 
to those obtained on the weighed samples. Further, the values show 
that more divergence between the results of the weighed and the other 
samples occurs with increasing acidity. For example, the volume sam- 
ites varied from the weighed samples by only 0.014 per cent at the 
acidity level of 0.295 or less, whereas at the level of 0.60 or over the 
diflference was 0.111 per cent. A similar but less marked trend may be 
observed in the case of the volume-rinsed samples. 

A further and nu>re complete analysis of the results ol)taine(l in 
this study is giveti in tables 3 and 4. 1'hese tables show' the deviation 
of the acidity results by the volume and volume-rinsed samj)les from 
the weighed samples, and also show how' the deviations are influenced 
by the level of fat and acidity. A general perusal of these tables wdll 
sliow' that the volume samples deviated to a greater extent than the 
volume-rinsed sanpdes at all fat and at all acidity levels. 

In Table 3 it is shown that from 20 to 30 per cent of the volume 
samples varied 0.1 per cent or more from the w’cighed samples, wdiereas 
the volume-rinsed samples practically all varied less than 0.04 per cent, 
h'urther, as noted in regard to Table 1, the data in Table 3 show that 
the volume samples deviated somewhat more from the weighed sam- 
ples as the fat content increased. This is to be expected sinct* decreases 
in weight per unit volume of the cream and increases in viscosity occur 

Table 3. Deviation in acidity of volume and volume-rinsed samples from 
weighed samples in cream of various fat contents. 



l 

Vr<*<*Til of SanipU‘8 Var.vifiK W itlnu On; l{aTif;<*s of 

I'ul HaiiKt’s 

0 ‘j or I 0 S.S 

j 021 04 

1 011 0(> 

1 0t> I - 08 

j (»K-0 1 

j -01 




N oluriu' 

Samples 



Ch) 

211 .T or Ie8« ... 

.39 IH 

17 .39 

8 To 

.3 80 

8 70 

20 29 

30-39 5 

22 22 

14 (»7 

17 78 

17 78 

6 67 

21 48 

40 or over . . 

21 97 

18 33 

18 33 

6 67 

3 3.3 

31 67 




Vulume-rin.sed Sam (>les 



29 ,5 or less 

41 

1 1 .59 





80-39.5 

83.70 

15 m 

0 74 

— 

— 

— . 

40 or over 

90.00 

1 6 «7 

1 67 


" 

1,66 
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Table 4. Deviation in acidity of volume and volume-orinied samples from 
weighed samples in cream of various acidities. 


Percent of Samples Varying Within the Ranges of 


Acidity Ranges 

<0 2 or less .021-. 04 

.041-. 06 

.061-. 08 

.08-0.1 

> 0.1 

Volume Samples 

(%) 

0.295 or less 

0.30-0.395 

0.40-0.495 

0.50-0.595 

0.6 or over 

73 17 

43 . 90 

18 18 
14.52 
4.62 

19.51 

26 83 
14.55 

12 90 
10.77 

7 32 

19 51 

30 91 

14 52 
6.15 

7 32 
16.36 
17.74 

13 85 

7 27 

8 06 

12 31 

2.44 

12.73 

32 26 
52.31 


Volume-rinsed Sampler 


0 . 295 or less 

100 






0.30-0.395 

97 56 

2 44 

— 

— 


— 

0.40-0.495 

90 91 

9 09 

- - 

— 


- 

0 50-0.595 

70 97 

27 42 

1 61 

— 


— 

0.6 or over 

81 54 

15 38 

1 54 

— 

— 

1 5 


with the fat increases. Both of those factors would cause a decrease 
in the weight of cream delivered by the pipette. In Table 4, the 
deviation of the volume samples from the weighed samples is shown 
to vary directly with the acidity content of the cream. In cream hav- 
ing acidities of 0.6 per cent or more, somewhal; more than 50 pen cent 
of the determinations showed a difference of 0.1 per cent or more 
between the weighed and volume samples. In contrast to this and at 
the same acidity level approximately 97 per cent of the volume-rinsed 
samples varied from the weighed samples by not more than 0.04 per 
cent. 

The deviation of all of the volume and volume-rinsed samples from 
the weighed samples, disregarding the fat and acidity levels of the 
samples, is portrayed graphically in Figs. 1 and 2. Figure 1 shows the 
percentage distribution of the volume and volume-rinsed samples hav- 
ing results varying either above or below those obtained on the weighed 
samples. This graph illustrates the fact that virtually all of the volume 
samples gave low values in comparison to the results on the weighed 
samples. The volume-rinsed samples also tend to give low values with 
52 per cent of the variation being under the weighcd-sample values 
and about 20 per cent giving values being higher. 

Figure 2 shows the normal distribution of all of the samples. It 
may be observed that about 27 per cent of the volume-rinsed samples 
gave results identical with those obtained on the weighed samples, 
whereas only about 4 per cent of the volume samples gave identical 
values. Further, about 87 per cent of the volume-rinsed samples varied 
not more than .0.02 per cent whereas only about 27 per cent of the 
volume samples were within this range. In the ranges of 0.05 per cent 
or more are found some 58 per cent of the volume samples, whereas 
practically none of the volume-rinsed samples deviated from the stand- 
ard to this extent. 
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Fig. 1. Distribution of volume and voluiue-rinsed samples showing 
variation al)o\e and below the weighed samples.. 

(Note: Values on abscissa showing differences from weighed samples represent 
the center of tlie range: i.e. 0.03 represents differences of O.OJl - 0.04, 0 05 represents 
differences of 0 041 -0.06, etc) 


Summary and Conclusions 

Analyscb uf 2 (j 4 hanijdcs of sour cream for acidity were made (a) 
on 9-gram samples, (h) on volume samples consisting of approximately 
9 ml. delivered by a 9-ml. cream pipette, and (c) on volume samples as 
in (b) but with the rinsings from the pipette included. The average of 
all results were as follow.s: weighed samples 0.490; volume samples 
0.423 ; volume-rinsed .samples 0.483. 

The results for the volume-rinsed samples agreed closely with the 
results obtained on the weighed samples, with ap])roximately 87 per 
cent varying by no more than 0.02 per cent. In contrast, the results 
for the volume samtdes varied considerably from the weighed-sample 
results, with 73 per cent varying more than 0.02 per cent and about 
23 per cent varying by 0.1 ])er cent or more. 

Increasing the fat content of tlie cream or increasing the acidity 
content results in greater deviation of the volume-sample results from 
the weighed-sample results. The volume-rinsed samples also tended to 
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deviate more with increases in fat and acidity, but the extent of the 
deviations was relatively insignificant. 

These results indicate that appreciable errors in acidity determina- 
tions of sour cream may result when the sample is measured by a 9-ml. 
cream pipette and when no effort is made to add the rinsings to the 
sample. The results may be sufficiently in error to interfere appreciably 
with the accuracy of the neutralization process or with other processes 
where accurate acidity control is necessary. 

Although the most accurate procedure in cream acidity determina- 
tions involves the use of a weighed sample, the results in this experi- 
ment indicate that the results may be accurate enough for all prac 
tical purposes if the rinsings from the 9-ml. pipette are added to the 
sample. Doubtless, the accuracy of this method would be affected in 
cases of extremely high-acid yeasty cream. The volume-rinse method 
is less time-consuming and somewhat more practical from plant oper- 
ation than the weighing procedure. When the volume-rinse sample is 



OX) 0.0! 0.03 0.05 0.07 0X)9 >0.1 

DfFFERENCE FROM WEiGHED SAMPLES 


Fig. 2. Distribution of volume and volume-rinsed samples 
from weighed samples. 
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to he used, however, the operator should avoid excessive dilution of 
the sample with water, 7-9 ml. heinp^ sufticient, and should use clean, 
j)ractically tacid-free water for the rinsing operation. 

Reference 

(1) Weckel, K. G., as cited by Sommer, H. H., “The Acidity of Dairy Products,” 
Wis. Agr. Exp. Sla. Kes. Bill. 127. 1935. 


CULL BEANS AND COTTONSEED MEAL AS A SUPPLEMENT 
FOR WINTERING BREEDING EWES 


LEONARD H. BLAKESLEE. G. A. BROWN AND J. G WELLS, JR 
Section ok Animal Hcbrandry and Upper Peninsula Experiment Station 

Breeding ewes, under normal conditions, can be wintered on good- 
quality legume hay, if J/S to 1 pound of a good grain mixture is added 
4 to 6 weeks before lambing. 

The feeding of legume hay alone is an economical method of winter- 
ing breeding ewes when the hay is of good quality. As reported in the 
November 1937 Quarterly Bulletin, the addition of 0.6 pound of cotton- 
seed meal daily to supplement 3 pounds of mixed hay of poor quality, 
resulted in an increase of 1.45 pounds of wool, and lambs which aver- 
aged 7,52 pounds heavier at weaning time, than did the fleeces and 
lambs from similar ewes fed 4 pounds of hay daily. Inasmuch as cot- 
tonseed meal fed as mentioned gives good results, it is reasonable to 
suppose that cull beans, a commonly available and rather cheap feed, 
high in protein, should give corresponding results. To obtain definite 
information on the value of cull beans for breeding ewes, the following 
test was made. 

The flock of Hampshire and crossbred ewes at the Chatham Sub- 
station was divided ecjually into four lots with consideration given to 
condition, age, weight, breeding, shearing ability and thrift. This test 
was conducteil for three years. Each fall, the breeding season started 
about November 1, and one month later the flock was divided into 
the four lots for winter feeding. An average of three successive daily 
weights was used as the initial and final weights for the gestation and 
nursing periods. Individual weights were taken each 28 days during 
the winter feeding period. Weights were taken on lambs at birth, when 
turned to pasture and at weaning time. Each lamb was ear-tagged at 
birth as a means of identification. 

Table 1 gives detailed data on the ewes by lots during the gestation 
and nursing period. 

The feeding plan for each lot was as follows : 

Lot 1 — Fed approximately 4 pounds of mixed legume hay per ewe 
daily until 3 to 4 weeks before lambing when 0.7 pound of a grain 
mixture was added. 
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Table 1. Three-year summary of average daily ration ewe weights 
and gains--1936-37; ’37-38; *39-40. 

Gestation Period. 



Lot 1 

Lot 2 

Lot 3 

Lot 4 

Lot 5 

Number of ewes on feed 

83 

83 

83 

43 

43 

Average days on feed 

109 

109 

109 1 

109 

109 

Average initial weight (lb ) .. . ,i 

l.'>7 32 

1.5.5 88 

1.54 92 

1.50 38 

1.50 U 

Average final weight (lb ) . . 

172 4H 

172 2.5 

178 37 

17.5 48 

174 14 

Average gain per ewe (lb ) 

15.16 

Hi .37 

23 4.5 

19 02 

18 03 

Average daily gain (lb ) . . 

13 

.14 

21 ! 

17 

10 

AverauUK Daily Ration (m ): 






Ray 

4 20 

3 24 

3 24 

.3 20 

3 21 

♦Clruiii iiuxtiire 

<i7 

05 

.48 

.00 



( 'ottonseed meal 


20 

40 

.20 


dull beaus .... 

- 

- 


40 

.4.5 

*♦( Carrots 

.09 

.09 

.09 

7.3 

. 73 

* ♦♦Molasses . . 

.20 

.20 

.20 

20 

20 


Nursing Period. 


Average number dajs fed ... 

42 

42 

42 

42 

42 

Lauibiug percent ... . . . 

142 

149 

134 

1 .37 

1.51 

Average Daily Ration (lii): 






Hay 

4 00 

3 00 * 

3 00 

3 00 

3 00 

Grain mixture 

09 

69 

.49 

70 

— 

(U)tton.seed meal ... 

— 

20 

40 

20 


t Roots 

1 89 

1 89 

1 89 

1 89 

1 89 

(’uU beaus 

— 

— 

— 


.80 

ItMolasses . 

.21 

i 

.21 

21 

. 22 

1 

i 


♦Fed just prior to liirnbitiff 

♦♦Fed 38 days at beginning of gestation period in 1030-40 
Fed 56 days prior to lanibing in 1040 only 

tFed 29 days in 1037 

ttFed first 14 days of 1039 lambing period 


Lot 2 — Fed about 3 pounds of mixed legume hay and 0.2 pound of 
cottonseed meal per ewe daily until 3 to 4 weeks before lambing when 
0.7 pound of a grain mixture was added. * 

Lot 3 — Each ewe was fed approximately 3 pounds of mixed legume 
hay daily and 0.4 pound of cottonseed meal until 3 to 4 weeks before 
lambing when 0.5 pound of the grain mixture wa.s added. 

Lots 4 and 5 — l^lwes were fed together on apjiroximately 3 pounds of 
mixed legume hay and 0.4 pound of cull beans daily until 3 to 4 weeks 
before lambing. At thi.s time in Lot 4 the cull beans were replaced with 
0.7 pound of the grain mixture and 0.2 pound of cottonseed meal, while 
in Lot 5, the cull beans were increased to 0.9 pound. 

Feeds Used 

The grain mixture was composed of ys by weight ])ran and % by 
weight oats the first year. During the second and third years, barley 
was used to replace oats. The hay fed was mixed grasses and legumes. 
This hay, put up under adverse conditions, was very coarse. Carrots 
and beet molasses were added to the ration during the gestation period 
of 1939-40. The cull ])cans were split and discolored, but free from 
foreign material. These beans were purchased from a Lansing elevator 
and shipped to Chatham. 
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Effect of Rations on Weight and Gains of Lambs 

Because the greatest proportion of the income from sheep is de- 
rived from the lambs, the effect of a ewe’s ration on the performance 
of her offspring should be carefully considered. All lots dropped an 
average of 1.33 lambs per ewe or better as indicated in Table 1. The 
jXM* cent of lambs weaned was 107.22, 109.63, 107.22, 113.95 and 125.58 
in Lots 1, 2, 3, 4 and 5, respectively, with an average for all of 111, or 
1.11 lambs ])er ewe started on experiment. Based on ewes going to 
])asture, 1.18 lambs were weaned per ewe. 

As indicated in Tal)le 2, the average l)irth weight of all single lambs 
varied 2.03 j)()unds between lots, while the average weight of twin 
lambs varied only 0.03 j)ound. All lots receiving a supplement to hay 
showed a slight advantage in average birth weight of lambs, except 
Lot 5 twin lambs. This lot was fed cull beans to supplement 3 pounds 
of hay all through the gestation and nursing periods. The weights to 
pasture indicate a tendency of all lambs, from ewes receiving a sup- 
])lement to hay, either to maintain or gain a weight advantage over 
the lambs from the ewes in Lot 1, receiving no supplement during the 
gr(*ater part of the gestation period. 

Weaning weights in "J'ablc 2 show a continued increasing weight 
advantage of lambs from all lots over J.ot 1. Considering the average 
weaning w(‘ight and average daily gains of all lambs, one finds that 
Lots 3 and 5, the dams of which received cottonseed meal and cull 
bvaiis res])ectively as supplements to 3 ])ounds of hay, were about even 
and above all others. 


Table 2. Average weights and gains of lambs 1937-38*40. 



I 

Birlli 

(Pounds') j 

i 1 

j Po Piustun* Weight 

i (Pound.s) 1 

i i 

\A>arnng Weight 
(Pounds) 

Average 

Daily 

Gain 

(Pounds) 


All 

Singh' 1 

Twin 

All 

Single 

Twin 

1 

All 

Single 

Tw in 

All 


hinibs 


luinbs 

larnb.s 

lanib.s 

lambs 

lambs 

lambs 

lambs 

lambs 

Lot 1 . . . 

s ss 

9 r)S 

8 04 

IS 63 

21 69 

17 12 

61 21 

64 92 

59 5 

416 

\a)\ 2 


10 93 

H Oo 

19 98 

•21 98 

18 48 

64 64 

73 34 

57 52 

.4,57 

Lot 3 

9 t»7 

11 ()1 

9 30 

! 21.76 

24.15 

20 64 

69 65 

80 53 

64 65 

475 

I^ot 4 . 

9.27 

10 .Xi 

s 7r» 

; 21 65 

22 33 

21 2 : 

; 65 53 

68 52 

63 28 

4.53 

Lot ri 

K SI 

10 .'iS 

8 41 

! 

1 19 2.5 

21 9 

18 44 

' 69 2 

77 26 

66 10 j 

1 476 


0>nsidering wool production, all lots receiving a protein supple- 
numt of either cull beans or cottonseed meal to 3 pounds of mixed hay 
averaged heavier in fleece weights than I,ot 1, receiving 4 pounds of 
hay. 

Summary 

1. 1^'ivc lots of breeding ewes for three different years were fed 
rations of hay, hay and cottonseed meal, and hay with cull beans in 
order to study the effect on wool production, lamb production and 
gain in ew^e w^cights during the gestation period. 

2, In this test, 0.4 pound of cull beans daily proved equal to 0..4 
pound of cottonseed meal from the standpoint of lamb production of 
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ewes when fed as a supplement to hay during the entire gestation 
and nursing periods. 

3. All lots of ewes receiving either cottonseed meal or cull beans 
as a supplement to 3 pounds of hay during the entire gestation period 
produced heavier fleeces and heavier lambs at weaning time than did 
the lot of ewes receiving only 4 pounds of hay daily. 

4. In each case, added cost of feed was more than paid for by in- 
creased production of wool and lambs. 


WHAT SHOULD BE THE LENGTH OF THE 
CALVING INTERVAL? 


J. G. WELLS. JR. AND RUSSELL K. HORWOOD 
Upper Pekimbula Experiment Station 


A Study of the records of 27 purebred Holstein cows in the herd at 
the Chatham sub-station of Michigan State College shows that only 
six have average calving intervals of 365 days or more. A calving in- 
terval in this study is the number of days from one freshening to the 
next. Only cows with one or more lactations were listed. Normal 
calvings only w^ere considered. 

Table 1 gives the number of lactation periods for each cow listed, 
the average number of days for her calving interval, the average 


Table 1. The data for each cow. 


C’ow No 

Total 

La<*tation 

Feriody 

Average 
Lencth of 
c;aIvinK 
Interval 
(Days) 

Averafff 
FounclH 
Fat per 
Lactation 

A vpratfp 
Foundn 
Fat per 
Day 
During 
Kiich 
(’alving 
Interval 

18f» 

6 

360 

416 6 

1 16 

189 

4 

360 

377 8 

0 94 

273 

3 

340 

4.'»3 6 

1.33 

280 

1 

388 

332 6 

0 86 

281 

6 

S.'iO 

372 1 

1 04 

282 ... . 

7 

369 

466 6 

1 29 

283 . . 

4 

352 

407 6 

1.16 

288 

2 

333 

366 . 6 

1.10 

292... .. .... 

6 

361 

403.4 

1 32 

297 

.6 

368 

4.68.3 

1.28 

300 .. . 

6 

349 

383.6 

1.09 

.306 


347 

288 1 

.83 

307 . .. . 


393 

606 7 

1.29 

308 

2 

346 

469 7 

1 .32 

310 

2 

388 

368.4 

.96 

311 

4 

377 

406 8 

1 07 

316 

3 

323 

.383.1 

1.18 

319 

3 

368 

41.3 2 

1.16 

320 

3 

344 

427.1 

1.24 

326 

3 

348 

423 6 

1.10 

327 

3 

346 

447.1 

1.29 

340 

1 

.348 

324.7 

.93 

341 

1 

389 

.367.1 

.94 

342 

1 

337 

389 7 

1.16 

343 

1 

864 

396 0 

1.08 

346 

1 

322 

341.2 

1.06 

346 

1 

387 

457 6 

1.18 
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pounds of fat produced per lactation j)eriod, and the average pounds 
of fat produced per day (including days dry). 

It is noted that the highest average production per lactation period 
is 506,7 pounds of fat in four periods by cow No. 307. Her average 
length of calving interval was 393, the highest in the study. The five 
other cows whose calving intervals averaged above 365 days produced 
an average 332.6 pounds of fat to 457.6 pounds. 

An interesting comparison can be made of the average daily fat 
production in the calving interval of those with periods above 365 
days and those below that number. Table 2 gives analysis of the two 
groups. 


Table 2* Variation in production due to length of calving intenraL 


Calving Interval 

No. Cows 

No. Cows 
Above 

1 Pound 
Fat 

per Day 

No Cows 
Below 

1 Pound 
Fat 

per Day 

More than 30.5 days . 

6 

3 

3 

I^esH than 305 days 

2 . 

IS 

3 


In the management of the C'hatham herd, it has been the policy of 
the present henlsman to breed the cows at tlie first period following 
approximately six weeks after freshening. Six weeks are then allowed 
for a dry period. If each cow came in heat at exactly six weeks after 
freshening and conceived at the first service, the calving interval would 
average 325 days. In \)racticc it is seen from Table 1, however, that 
actually only two cows, No. 316 and No. 345, show intervals of less 
than 330 days. An analysis of the length of days in the calving periods 
is shown in Table 3. 

Table 3. Distribution of calving interval. 


No Cows 


Iveiigth - days 


322-321) 2 

330-339 . . . . 2 

340-349 ... ... ... K 

3.5(>-8r>9 .. ..... 9 

aeo-SG,*;. ... ... 3 

. More than ac,! .... . . . 6 


By breeding cows at the above mentioned time, some distinct ad- 
vantages are found. If the cow does not conceive the first time, two 
other chances come before the calving interval runs past 365 days. It 
is also observed that cows bred in the earlier heat periods conceive 
more readily than when a 12-week period elapses. As shown in Table 
2, a higher production per day is obtained from cows with a calving 
interval of less than 365 days, thus giving a higher herd average. 
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THE EFFECT OF FEEDING SOME FAT SOLUBLE DYES 
TO MILKING COWS UPON THE COLOR OF MILK FAT 


C. F. HUFFMAN AND C. W. DUNCAN 
Suctions of Dairy Husbandry and Cubmistry 


Several investigators have attempted without success to stain but- 
terfat by feeding Sudan III, a red fat-soluble dye to cows. Gage and 
Fish (1) and Mendel and Daniels (2) failed to stain the milk fat from 
cows by feeding Sudan III. Recently Kelly and Petersen (3) in study- 
ing fat synthesis in the mammary gland also were unable to stain the 
milk fat by feeding Sudan III with either butterfat or peanut oil. A 
Jersey cow was fed approximately 27 grams of the dye over a 2 ^criod 
of 10 days and a Holstein cow received 15 grams over a 9-day period. 

In studying the effect of different fats on -milk and fat production, 
the authors were interested in following food fat through the digestive 
tract and into the milk. Consequently, five different fat-soluble dyes 
have been fed in this investigation, namely, Sudan Ilf, Sudan IV, Bril- 
liant Green, Perfect Purple and Nigrosine Black. The first two dyes 
are red. Fifteen grams of dye was fed in one feed in all cases except 
Nigrosine Black where the dose was 45 gram.L The dyes were hiixed 
with 0.5 pound of crude soybean oil with the excei)tion of the Sudan 
IV which was mixed with solvent-extracted soybean oil meal. The 
cows used in this study were producing about 0.5 2 )ound of butterfat 
per day. 

The effect of feeding the various dyes is shown in Table 1. 

It is apparent that milk fat is readily stained by feeding the tat 
soluble dyes used in this study. When cither Sudan III or Sudan IV 
w^ere fed the color was noticeable in the next milking, 12 hours later. 
No doubt the initial ai^pearance of the dye would have been less than 
12 hours had the cows been milked more than twice daily. The great- 
est amount of dye appeared in the milk fat at 24 hours after feeding 
in case of Sudan III and Sudan IV. The effect of a single feeding of 
Sudan III persisted in the butterfat in declining amounts for more than 
72 hours. Unfortunately later samples were not saved from this animal. 
The lag persisted for 144 .hours after feeding Sudan IV. This is in 
agreement with the passage of food through the digestive tract as 
shown by Moore and Winter (4). 

When Brilliant Green was fed the resulting butter was white with 
a green tinge. When the butter was melted, however, the l)Uttcr oil 
was stained green. The most intense color appeared at 36 hours with 
this dye, and tfie lag was 132 hours. 

The feeding of Perfect Ihirple re.sulted in the production of a green 
colored butterfat. There was some effect on the color of the butterfat 
at 12 hours, although the distinct green coloration was not visible until 
24 hours after feeding. The green color was most pronounced in the 
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Table 1. The effect of feeding 15 grams of various fat-soluble dyes at one feed 

on the color of butterfat. 


Cow 

Dye 

Jersey— No 76 

Smlan III 

Holstein- \(i 289 

1 

StnJan IV'. . . 

lloKrein \o Du 

B nil i ant fireen 

lh)l.-,lnn Nw 269 . 

Perfeit PurpK‘ 

butterfat at 36 hours 

1 

. "J'he green color 



0 

11 ? 

24 

:Ui 

48 

60 

72 

0 

12 

24 

36 

48 

60 

72 

84 

96 

120 

132 

144 

180 

0 

12 

24 

36 

60 

84 

108 

132 

ir>6 

0 

12 

24 

36 

48 

60 

72 

84 

96 


Color of the Butter 


yellow 
slightly pink 
very pink 

less pink than at 24 hours 

less pink than at 36 hours 

pink color much reduceil 

some pink color 

yellow 

slightly pink 

pink 

slightly less pink 
slightly less pink 
slightly less pink 
less pink than at 60 hours 
less pink than at 72 hours 
less pink than at 84 hours 
slightly pink 

less pink than at 120 hours 
very little pink 
yellow — no pink (Color of 
the butter oil) 
yellow 

no CTeen showing 
fairly green 
green 

less green than at 36 hours 

less green than at 60 hours 

less green than at 84 hours 

less green than at 108 hours 

no green 

velfow 

less yellow 

green 

very green 

green, same as at 24 hours 

some green 

some green 

same as at 12 hours 

i ellow 


in^ rate for more than <S4 hours. Nigrosine Black produced a pink 
l)uttcrfal when fed at 45 gram levels. It is apparent, from these results, 
tliat certain dyes are altered either in the digestive tract or in the 
system of the cow. The possibility of using these fat-soluble dyes in 
studying the relation of food fat to milk fat is indicated. Either Sudan 
111 or Sudan W apjiears to be jireferable to the other dyes used in this 
studv. 
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THE EFFECT OF VARIOUS GROWTH-PROMOTING CHEMICALS 
ON THE PRODUCTION OF TOMATO FRUITS 
IN THE GREENHOUSE 


MIRIAM C. STUONO 
Sbction of Dotany 

The observation that pollen contains substances which stimulate 
the enlargement of the ovary apart from the fertilizing function of 
the pollen nucleus was made in 1W2 by Massart (11) and in 1909 by 
Fitting (3, 4). For many years this discovery received little attention. 
In 1918 Morita (12) repeated some of Fitting’s exi)eriments and at- 
tempted the stimulation of ovary development with several organic 
chemicals: formic, acetic, butyric, palmitic, and stearic acids, and vari- 
ous sugars. 

Then in 1932, Laibach (10) further verified Fitting’s work and also 
found that in animal tissue, particularly liver, there were hormones 
wdiich would induce development of the jdant ovary. In 1934, Vasuda 
(15) and in 1936, (iustaf.son ((>) produced parthenocarpic fruit with 
pollen extracts. During the same interval, the chemists had been isolat- 
ing these growth-i)romoting sulistances in a tnire state, and found them 
to be such chemicals as indole-3-acetic acitrand related com]>ounds. 
In 1936, Dollfus (2) showed that develo])ing ovules produced hormones 
which induced the growth of ovary wall or fruit cuj). When he re- 
moved the ovules from an enlarging ovary, grow'th stopped, but when 
he replaced them with indoleacetic acid in lanolin paste, fruit develop- 
ment continued. 

The same year, CJustafson (7) reported the production of parthe- 
nocar])ic fruits of various kinds, using pure chemicals instead of pollen 
extracts. Since 1936, several workers have attempted the practical 
a])plication of this phenomenon. In 1937, (Gardner and Marth (5) shovveil 
that a 100 per cent set of holly berries could be induced by applying 
a 0.01 per cent aqueous solution of naphthaleneacetic acid as a spray. 
This jilant is well adapted to such a treatment, being dioecious and 
having all the flowers in a cluster open at one time. The .same year, 
Schroeder (13) produced parthenocarpic tomato fruit with indoleacetic 
acid. In the summer of 1938, Wong (14) obtained seedless watermelon 
and cucumber fruits with naphthaleneacetic acid. In 1939, llowlett (8) 
described the production of parthenocarpic tomato fruit with indole- 
acetic and indolebutyric acids, and Burrell and Whitaker (1) recom- 
mended the use of indoleacetic acid to increase the development of fruit 
after making muskmelon crosses. 

The work herein reported was undertaken in the spring of 1938 
with the idea of increasing the set of fruit in greenhouse tomatoes 
which usually require some artificial means of insuring pollination such 
as jarring the vines, or hand pollination. In Michigan, where much 
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cloudy weather prevails in fall and winter, only a portion of the pollen 
produced under these conditions is fertile (9), and even with artificial 
pollination, there is a considerable reduction in number of fruit set. 
Could the application of g^rowth-promoting chemicals to the ovaries 
of tomato flowers induce a better set of fruit with no more labor and 
expenditure than is involved in hand j>ollination? An answer to this 
question was sought in experiments. 

Exficriments Mrith Greenhouse- grown Tomatoes 

In the spring of 1938 some preliminary trials were made on John 
Baer tomato plants under conditions of commercial production in the 
greenhouse. The plants were set 12 inches apart each way with a 2-foot 
aisle between every other row. The soil was a good sandy loam on 
which one tomato crop had been grown previously. Moisture was 
supplied by ground irrigation. No fertilizer was applied until near the 
middle of the sea.son when a side dressing of ammonium sulphate was 
used, 1 he plants were pruned to a single stem, and supported on one- 
inch vertical wxKjden stakes. 

Pure indolebutyric acid, as well as Hormodin and Auxilin (proprie- 
tary compounds containing indolebutyric acid), w^as mixed wdth hydrous 
lanolin to make a paste w hich w’as applied to the ovary in various ways. 
A few* trials clearly indicated that the proper time for the application 
of the treatment is at anthesis or when the corolla is completely re- 
flexed. Ap])lication of the hormone at earlier or later stages of flower 
development is seldom successful in producing fruit. In the first ex- 
periments the flow’ers w^ere emasculated. Later this w*as found unneces- 
sary. Usually tw'o or three flowers in a cluster w^ere treated chemically. 

1 he others w^ere not removed but w*ere hand-pollinated. Experimental 
flow’ers were tagged, and careful records kept of fruit production. 

In some tests the lanolin ])aste w*as placed on the stigma with a small 
brush or glass rod, and in some the style was cut off with surgeon’s 
scissors aI)Out 3 mm. above the ovary and the paste applied on the 
cut surface. Only one application was used on cut styles and part of 
the stigmas, wdiile some stigmas received two applications with a 
five-day interval. The results of these experiments arc showm in 
Table 1. 

Although the number of flowers treated was small, the data given 
in Table 1 indicate that a higher percentage of set as well as larger 
fruit results wdicn the number of treatments on the stigma is increa.sed, 
and that cutting the style before treatment greatly increases the effec- 
tiveness of a single application. Schroeder (13), using a different 
chemical, obtained results which pointed to similar conclusions. 

The fruits induced by the chemical treatments were of normal 
color and good flavor, seedless, and contained only small ovules. The 
fruits were more meaty and heavier in proportion to their size than 
those produced naturally. Less of the watery gelatinous portion wdiich 
usually .surrounds the seeds w'as present. Figure 1 shows a photograph 
of some parthenocarpic fruits in cross-section. If fruits w*ith seed are 
desired, the hormone may be applied after pollination, and normal 
fruit of increased size will result. 

Some spray treatments wdth indolebutyric acid in a(|ueous and 
alcoholic solutions w’ere also attempted but w*ere not satisfactory. All 
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Table 1. Effects of three methods of hormone treatment on fruit 
production of the tomato. 


Treatment 

Concen- 

tration 

(Percent) 

Method of Application 

Number 

of 

Flowers 

Treated 

Number 

of 

Fruit 

Set 

Percentage 

of 

Fruit 

Set 

Average 
Weight of 
Fruit 
in Grams 



Stigma 

(1 application) 

9 

1 

11 

r >2 

Honnodin 

Approx 

0.1 

Stigma 

(2 applications) 

6 

4 

66 

no 



Cut style (1 application). 

17 

14 

«2 

125 



Stigma 

(1 application). .. 

7 

0 

0 

0 

Aiixiliti 

Approx. 

0 1 

Stigma 

(2 applications) 

10 

7 

70 

110 



C'ut style (1 application) 

U> 

i;i 



HI 

92 



Stigma 

(1 application) 

23 

s 

2t 

t 

96 

Indolebtityric 

acid 

0 fj 

Stigma 

(2 applications) 

9 

7 

89 

152 



(’ut style (1 application) 

10 

* 11 

87 

. 129 

Hand 

pollination 



TiO 

42 

Ho 1 

no 


tlic flowcM's in the inflorescence do not open at the same time, but 
usually two at a time, at two- or three-day intervals. This flowxu'inj.,^ 
habit made several spray applications necessary. The first spray often 
injured the young^er flowers so that they failed to mature, and thus 
reduced rather than increased production. Injections of Avater solutions 
of indolebutyric acid wdth a fine hypodermic needle into the ovary and 
into the pedicel of the flower were unsuccessful in stimulating fruit 
development. 

In the fall of 1938 John Baer plants were used to test the value of 
three different concentrations of four chemicals in the i)roduction of 
parthenocarpic fruit. The .plants were set as before in the same soil 
which was given a light application of complete fertilizer low in nitro- 
gen. Concentrations of 0.1, 0.5, and 1.0 per cent of indoleacetic acid, 
indolebutyric acid, phenylacetic acid, and naphthaleneacetic acid were 
tested. All the treated flowers were handled in the same manner. When 
the corolla was completely reflexed, the central cylinder consisting of 
the style surrounded by stamens was cut off with sharp scissors, leav- 
ing about 3 to 5 mm. of the style and the bases of the filaments still 
attached (Fig. 2). The chemicals were then applied in a lanolin paste 
to the cut surface. 

This proved to be a quick and easy method of preparing flowers 
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for treatment, and very effective when the hormone was used in lanolin. 
The bases of the filaments protected the ovary from injury and helped 
hold the lanolin paste in place. 

All the flowers in a cluster were treated or hand-pollinated as they 
matured. The number of fruits in a cluster was never reduced by the 
removal of blossoms. Only one application of the chemical was made 
in these trials. 

Influence of Hormone Treatment on Maturing Season — ^The treat- 
ments were carried on continually for two months as the flowers 
opened. A few' flowau's were used for each treatment every w^eek so 
that the developing fruits would be subjected to comparable light 
conditions as the days grew shorter. 

The more rapid enlargement of treated ovaries in comparison with 
those hand-pollinated was so noticeable that a record was kept of the 
length of time required for maturation of the fruits. Some treatments 
reduced the average time to harvest as much as five days. Results of 
these tests are shown in Table 2. 

Influence of Hormone Treatments on Fruit Size — The average size 
of fruit produced was smaller than that of the preceding spring crop. 
Hormone treatment can hardly be expected to supply food materials 
deficient because of low photosynthetic activity in short day-light, even 
though it can substitute for sterile pollen. Indolcbutyric acid at 0.5 
per cent concentration ])roved to be the most effective chemical tried. 
This treatment increased the set of fruit 18 per cent above the numl)er 
resulting from hand pollination and increased the a\erage weight of 
fruit 26 per cent. It also decreased the average length of time to har- 


Table 2. A comparison of the fruit-inducing effects of four chemicals on tomato. 



(‘OIICCII- ( 

N umber 

Number 

Percent 

A verape 

A\’er<ure 

'Irralrnent 

of 

of 

of 

W'eipht of 

Tune to 

1 rat ion < 
t Percent ) 

Blooms 

'rrcatc<l 

Fruit 

Set 

P'nul 

Set 

I'riut 
in flrams 

Ifarve.st 

Dai.s 


0 I 

ior» 1 

1 :u 

i 

20 1 

.I'.i 1 

47 

Jtuloleluityrio acul 

0 .1 

S4 ; 

82 

08 

0.1 1 

4.1 

1 0 

00 

20 

22 

71 ' 

.10 

i 


t) 1 

sa 

0 

0 



IiulolfsiaHic acid 

(1 r, 

77 ! 

1.1 

18 

16 

48 


1 0 

86 

“ i 

1 

02 

60 

.16 


0 1 

0.1 i 

10 

20 

71 

41 

Phcn.\ lacct ic acid 

0 .'i 

72 

.11 

7.1 

04 

46 

1 0 

116 

16 

j;i 

67 

40 


0.1 

70 

0 

0 



N aphtlialeiicucetic acid 

0,.'» 

7.5 1 

51 

66 

46 

4:1 

40 

1 0 

72 

27 

a7 

50 

Hand-pollinated 

— 

147 

102 

70 

75 

48 

Naturally pollinated 

— 

KM) 

48 

48 

70 

48 
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Fif^. 1 Parllicnocarpic tomato fruits in cross section. 


vest by five days. Phenylacetic acid at 0.5 per cent concentrations 
appeared to he almost as eflfective in respect to size of fruit ])roduccd, 
but the number set was 23 per cent less than with indolebutyric acid. 
In general, the results obtained in these tests are comparable with 
those of Hewlett (8) who found indolebutyric acid, even at lowcp con- 
centrations. produced more and larger fruit than indoleacetic acid. 

All possible combinatiotis of twos and threes as well as all four of 
these chemicals were mixed together in ecpial parts so that the result- 
ing concentration was 0.5 ])er cent of chemicals in lanolin and applied 
to cut styles with varying degrees of success in fruit production. None 
of the combinations proved so effective as indolebutyric aci<l alone. 

Solvents for Indolebutyric Acid— Because indolebutyric acid is only 
very slightly soluble in water, a solvent was sought in which this 
chemical could be used without injury to the flower and which would 
perhaps act as a penetrant as well. Indolebutyric acid was found to be 
very soluble in the following commercial solvents : Morpholine,* Tri- 
gamine,** Glycopon AA,** Turkelene, ** Prolaurine,** and Diglyceryl 
lauratc. The three last-mentioned chemicals injured plant tissue and 
could not be used, but the first three were more or less successful as 
hormone solvents in the production of parthenocarpic fruit. 

Trigamine, a borated ester of a polyhydric alcohol amine, is a viscous, 
nonhygroscopic liquid with an alkaline reaction, nonvolatile below 
100® C. Morpholine is also an amine, a mobile liquid, alkaline in re- 
action, which absorbs water and carbon dioxide from the air to form 
a carbamate. It is miscible with oils and was used in these tests alone 
and mixed in equal parts with cottonseed oil. Glycopon AA is a poly- 
hydric alcohol, a mobile, hygroscopic liquid, alkaline in reaction. This 

♦Product of Carbide and Carbon Chemicals Corporation, New York. 

♦♦Manufactured by Glyco Products Company, Inc., New York. 
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compound was used alone and in equal parts with Aqualube, a viscous, 
nonhygroscopic, nondrying, noncrystallizing product. None of these 
solvents, alone and without the addition of the hormone, pos.ses.sed 
any ability to induce fruit production. 

In the spring of 1939, Marglobe plants w^ere grown in the same 
greenhouse soil with another light fertilizer application. Spacing and 






Fig. 2. Prtiduction of parthcnocarpic fruit. “A” sho\Ns 
stamens and style of left flower being clipped ^^ith scissors. 
Central flower has already been cut. blower at right has had 
several stamens removed to show relationship of flower parts. 
‘‘B" shows central flower being treated with hormone on glass 
rod. Flower at left has already been treated. 
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Table 3. A companion of various solvents for inilolebutyric acid in the production 
of parthenocarpic tomato fruit. 



( ’oricen- 

Method 

Number 

Number 

Percentage 

Average 

Average 
Time to 

Solvent 

t ration 

of 

of 

of 

of 

Weight of 

of 

Appllca- 

lihKims 

Fruit 

Fruit 

Kiruit 

Harvest 


Acid 

tion 

Cheated 

Set 

Set 

in Grams 

Days 

Trifiramine ... , 

1-10 

Cut style 

148 

115 

78 

80 8 

51 


Stigma 

155 

no 

76 

70.8 

61 


1-20 

Cut style 

14 

4 

28 

90.0 

47 



Stigma 

17 

12 

70 

68.0 

48 

Morpholine .... 

1-10 

Cut style 

40 

.32 

65 

72.0 

48 


Stigma 

15 

6 

40 

110 0 

44 

Morpholine plus 
cottonseed oil . . 

1-20 

Cut style 

22 

6 

27 

50.0 

48 



Stigma 

:u 

16 

51 

126.6 

44 

Glycopon A A .... 

1-10 

(hit style 

48 

21 

4.3 

81.3 

47 


Stigma 

2:1 

0 

0 

— 

— 


1-20 

Cut style 

11 

10 

00 

04.0 

48 



Stigma 

11 

.3 

27 

08 0 

48 

Glycopon A A 








j>liih A(jnahil>e 

1-10 

('ut .style 

20 

is 

05 

11.3 0 

54 


•Stigma 

24 

20 

8.3 

108 0 

54 

Harul-pollinated 



100 

75 

75 

78 0 

56 

N at urally 








poltinate.l . . . 


— 

120 

70 

64 

77 0 

5(i 


handling was the same as in the previous experhnents. When the plant^ 
came to flowering they were treated with indolelnityric acid in these 
different solvents both upon the stigma and the cut style. Results 
are shown in Table 3. 

All the fruits produced both naturally and artificially were some- 
what smaller than normal for this variety, owing, probably to insuf- 
ficient fertility of the soil which had supported three previous tomato 
crops with only light applications of fertilizer. 

Indolebutyric acid 1-20 in equal parts of Morpholine and cotton- 
seed oil applied on the stigma induced the largest fruit in the shortest 
time to harvest. The increase in average weight was 58 per cent above 
that resulting from hand pollination, but the number set was 32 per 
cent less. When this acid was used in Trigamine, the average weight 
of fruit and percentage of set were about the same as were produced 
by hand pollination although the number of days to harvest was de- 
creased. Indolebutyric acid 1-10 in equals parts of Glycopon AA and 
Aqualube resulted in a 38 per cent increase in average w^eight of fruit 
and a 10 per cent increase in set over hand pollination but did not 
materially reduce the time to harvest. Indolebutyric acid 1-20 in Gly- 
copon AA applied to the cut style produced the best set (99 per cent), 
a small incrcaise in average weight of fruit, and a reduction in length 
of time to harvest. 

Malfarmations — Sometimes the chemically-induced fruits were im- 
perfectly formed (Fig. 3), showing a defect commonly known as ‘'cat- 
face.'* Occasionally one locule would not fully develop, producing a 




P'ig. 3. “Cat-face” of parthcnocarpic fruit. 


lop-sklcd effect. The malformations also occur in naturally pollinated 
fruit and are not peculiar to parthenocarpic fruit alone. Blemishes on 
the skin often occurred when the lanolin pa.ste or solution was used 
too liberally. An internal discoloration was observed at times in both 
parthenocarpic and pollinated fruit, and is believed to be associated with 
some nutritional unbalance. 

A severe infestation of nematodes vitiated the results of a fourth 
series of experiments undertaken in the fall of 1039, and no opportunity 
to pursue these studies further has presented itself. Although the work 
has not been brought to completion, the results o])tained warrant pub- 
lication. While the methods of application so far devised arc not 
entirely satisfactory, the author is of the opinion that the use of 
growth-inducing chemicals to replace or supplement pollination may be 
a valuable and practical procedure in increasing the yield of greenhouse 
tomatoes. 

Summary and Conclusions 

It has been shown that indolebutyric acid applied to the ovaries of 
j tomatoes in the greenhouse increases the number of fruits set as well 
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as their average weight above those resulting from hand pollination^ 
and decreases the length of time required for maturation of the fruit. 

The work involved in cutting the style with scissors and applying 
the chemical is not any more difficult or time-consuming than hand 
pollination, though it is more expensive and time-consuming than jarr- 
ing, where that method is found satisfactory. The chemicals used are 
expensive but such a minute amount is sufficient that the expense is 
almost negligible for each fruit. This treatment may be used to ad- 
vantage as a substitute for or a supplement to pollination. The author 
believes that with improved technique for application of the hormone, 
this method of fruit production will be practical in the hands of growers. 
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A FRUIT TREE COATING EFFECTIVE AGAINST 
COTTONTAILS* 


H. A. CARDINfiLL AND WALTER TOBNJK8 
Suction of Hortioultorb 

D. W. HAYNE 
Srctxon of Zooloot 


The bark of certain fruit trees is often injured by cottontail rabbits. 
In Michigan this game species is protected by law. The use of wire- 
mesh guards for protecting tree trunks is discussed in Michigan State 
(College Extension Bulletin 196, ^‘Protecting Fruit Trees Against Mice 
and Rabbits'' by T. A. Merrill. 

A test of certain coatings as rabbit repellents was reported by. J. A. 
Neilson in 1933.** Of the formulae then recommended, the one receiv- 
ing widest usage is a mixture of rosin, 5 parts, and linseed oil, 1 part. 
'Phis mixture requires a portable heater and is impractical at cold tem- 
peratures. Neilson warned against its use on peach and sweet cherry 
bark. Certain users have since reported injury apparently due to this 
material. 

The need for a more practical coating prompted the present authors, 
in 1937, to renew the tests left unfinished at the death of Neilson. 
More than 200 materials or mixtures have since been tested as repel- 
lents for cottontails. A few of the most promising materials have 
been further tested for their effect on the growth of young trees. 

Methods 

The tests of repellent effectiveness were conducted in enclosures, 
approximately 40 feet square, containing several rabbits. The animals 
were fed very lightly. The materials to be tested were painted on small 
tree trunks or cut branches. The severity of these tests is illustrated 
by the rabbits refusing to eat the bark of treated apple shoots while 
feeding freely upon sour cherry bark from untreated one-inch trees. 
It is assumed that under these conditions the repellents affording the 
best protection should be the most trustworthy in orchards. 

The effect of a few of the most promising repellents on the growth 
of young trees was observed. The planting included about 700 young 
seedlings of apple, peach, pear, Myrobolan plum, Mazzard and Mahaleb 
cherry. Certain of the trees were coated annually. Growth measure- 

^All tests were made with the Cottontail Rabbit, Sylvilagus ftoridanus mearnsii 
(Allen). Preliminary repellent tests with the Snoeshoe Hare, Lepus amcricamis amer^ 
kanus Brxleben, and the Meadow Mouse, Mkrotus pennsylvankus pennsylvankus (Ord.), 
indicate that these species are not deterred by those effective cottontail rabbit ref^llents, 
which have b^ tested. 

♦♦Michigan Agricultural Experiment Station Quarterly Bulletin 16 (2) : 59-02. 
1933. 
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Fig. 1, A view of a portion of the repellent trial pen at 
(iraham Experinicnt Station near Grand Rapids. This shows 
the method of testing treatments on young trees as well as 
on apple shoots fastened to the fence. Note that the cotton- 
tails have eaten bark from the untreated ends but refused to 
eat the treated bark of the effective repellents. 


ment.s were taken each fall. IIecaii.se of the closeness of tiu' planting, 
the tests were concliulecl after the second .sea.son. It is hoped that 
future tests may determine the reiiellency of sjirayahle dilutions of 
this and other compounds. 

Results 

The only repellent that proved to be safe to use on those trees, as 
well as effective against cottontails, was a formula consisting of rosjn 
and ethyl alcohol.* In these trials the trees treated with the rosin- 
linseed oil formula showed positive evidence of restricted growth. 

'A' 

♦F. C. Bradford, formerly with this institution, now with the U. S. Department of 
Agriculture, obtained this modified formula from a Michigan fruit grower, whose 
identity is not known to the authors. In protecting experimental nursery stock he 
observed injury apparently due to the rosin-linseed oil formula, and substituted the 
rosin-alcohol formula about 1930. 
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Preparaticfi and Application 

The dark-colored, cheaper grades of rosin and the cheaper grades 
of denatured commercial ethyl alcohol were found to be as satisfac- 
tory as the higher grades. So-called ^'antifreeze’’ alcohol may be used 
if it does not contain methyl alcohol. Methyl alcohol (wood alcohol 
or methanol) does not dissolve rosin. 

A satisfactory coaling may be made by dissolving 7 pounds of rosin 
in a gallon of alcohol. These proportions are slightly more than one 
part of rosin to one part of alcohol, by weight. A good method of mix- 
ing is to pulverize the rosin and add it to the alcohol in a container 
with a cover tight enough to allow shaking and prevent evaporation. 
If the container is kept in a warm room, and shaken occasionally, the 
rosin will dissolve more rapidly. No heat should be applied. To heat 
the solution not only is dangerous but may drive off enough alcohol 
to alter the composition of the mixture. Handled in this fashion, the 
rosin is usually dissolved in 24 hours. It is well to mix at one time 
only as much as will be used in a few days. 

Water causes a white precipitate to he formed in this solution. If 
much of this prccii)ilate is present, it will greatly alter the consistency 
of the repellent, or even seriously interfere with its application. To 
avoid contamination of the reserve stock, a smaller container should be 
used in the orchard. The brush will pick up water from snow or damp 
soil and carry it into the held container. Therefore the repellent solu- 
tion should not be poured from the field can back into the reserve stock. 

Trees treated with the rosin-alcohoT repellent always turn white 
in the next rain or snow. This does not change the effectiveness of 
the repellent. Indeed, a while surface reflects sun rays and may mini- 
mize winter injury. 

The trees should be treated in fall and only when the bark is dry. 
One application of this repellent protects all winter. It should be ap- 



Fig. 2. After a few of the most trustworthy repellents were found they were 
tested for two years on young trees of apple, pear, peach, plum, and cherry to 
determine injurious effects on the growth of the trees. 
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plied to trees with a cheap paint brush. Brushes, containers and gloves 
may be cleaned with alcohol. Cottontail rabbits can reach about two 
feet ; therefore young trees should be painted two feet higher than the 
snow is expected to drift. Scaffold limbs of low-branching trees should 
be treated when they are within the zone of possible raboit damage. 

Field tests show that one gallon of repellent will be sufficient to 
treat about ISO to 200 two-year-old nursery trees, the exact number 
depending on the height of treatment and size of tree. One man found 
that he could coat about 35 four-year-old apple trees in an- hour. 


A COBALT DEFICIENCY DISEASE OBSERVED IN SOME 
MICHIGAN DAIRY CATTLE 


A O. BALTZKR. B. J. KILLIlAAf, C. W. UlINCAN AND C. F. HUFFMAN* 
SKCTIONS or I>AIRY lfUNB\NUKY» AmIMAI. PaTHoLOOY AND (Jhbmiutry 

A disease of dairy cattle collo({uially kno^vn as “Grand Traverse or 
Lake Shore Disease'* has been recoi^nized in this state for many years. 
An early account of this condition was reported by the Michigan Agri- 
cultural Experiment Station in 1909 (1) in which the disease was 
characterized by general emaciation, incoordination in gait, depraved 
appetite, and usually terminated fatally. It was also observed in the 
majority of cases that recovery took place if the animals were moved 
from their own districts to higher lands. 

Nearly every year since that time it has been the common experi- 
ence of many dairymen during the winter and early spring months that 
many cows refused to eat very good alfalfa hay or cereal grain, be- 
came emaciated and in some cases died. If the cows were able to 
survive the general emaciation, the condition was usually alleviated 
when the animals had access to succulent spring pasture. This situa- 
tion has been greatly emphasized during the past winter. Numerous 
instances have been reported where cattle became unthrifty, developed 
morbid appetites, attained extreme emaciation and finally refused to 
eat. Cows dropped calves in an apparently normal manner but the 
calves dwindled and died in from two to six weeks. After calving the 
condition of the cows declined very rapidly. All of these things occurred 
despite good feed and good feeding methods. The feed was supple- 
mented by salt and bone meal, and in some cases molasses was added 
as a safeguard against ketosis. 

Conditions of emaciation in cattle and sheep are not confined alone 
to Michigan but diseases in certain geographical areas, variously known 
as, ‘^salt sick" in Florida, **neck ail" in Massachusetts, '‘pine" in Scot- 

♦The writers l^ave had the benefit of most generous cooperation, comment and 
suggestions from the county agents and herd owners in the hereinafter named 
counties. They are especially indebted to Mr. K. DcLong, Northport, for helpful 
suggestions during the course of the work, and to Mr. F. H. Waterman, Buttons 
3ay, who, insofar as we were able to ascertain, was the first to feed cobalt to dairy 
cattle in Michigan. 
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lahd, ^'bush sickness’* in New Zealand, “coast disease” in South Aus- 
tralia, and “Nakuritis” in Kenya Colony have been reported. All of 
these conditions have responded to iron or iron and copper, and in some 
instances, cobalt therapy. 

During the stall-feeding period of 1940-41, an unusually large num- 
ber of cows and calves (in the upper third of lower Michigan) have 
been affected. The purpose of the present note is to give a general 
outline of the work conducted and the conclusions which seems to be 
justified from the evidence thus far obtained. 

Numerous farm visitations were made in the northern counties, 
Manistee, Leelanau, Antrim, Presque Isle, Alpena and Alcona, border- 
ing Lakes Michigan and Huron to observe the condition and to collect 
blood, urine and feed samples for chemical analysis. The symptoms of 
the disease were well defined and consisted of progressive debility, 
anorexia, a marked decrease or cessation of milk flow, depraved appe- 
tite, and general emaciation. The hair had a rough, hard dry appear- 
ance and the animals did not shed hair until late in the season. The 
visible membranes were pale. Many animals not showing acute symp- 
toms appeared to lack thrift. Calves were also subject to this disease 
and they often succumbed at an early age. Growth was retarded 
markedly and the calves presented a stunted and unthrifty condition. 
The skin became scaly and dry and the animals developed a depraved 
appetite for hair. General ill health became manifest as emaciation 
progressed. Many of the cows and some calves showed a marked 
tendency to cat swamp grass, straw, bedding and to gnaw vigorously 
trees, fence posts and stanchion ties. The disease seemed to be preva- 
lent in cattle of all ages and both sexes were affected. 

Despite the feeding of bone meal and molasses in approved quan- 
tities in several of the herds under observation, the obvious resem- 
blances of the clinical findings to phosphorus deficiency and also to 
extreme ketosis prompted us to carry out estimations of plasma in- 
organic phosphorus and to examine the urine for the presence of ketone 
bodies. The results of the biochemical data definitely eliminated these 
two diseases. The hemoglobin values of the severely affected cows 
suggested the similarity of this condition to that in sheep as reported 
by the Australian and New Zealand workers (2) in which it was found 
that one milligram of cobalt per day brought about a remarkable im- 
provement in the condition of the sheep. 

After consultation it was decided to set up a field experiment on 
adjoining farms on which herds were severely emaciated. One herd 
received 13 milligrams of cobalt per day per cow as cobaltous chloride 
in addition to the regular home-grown feed, while the adjoining herd 
served as the control. Within 3 to 10 days following the adminis- 
tration of the cobalt supplement, all of the treated cows showed a 
spectacular improvement in appetite, milk production and general ap- 
pearance, while the adjoining herd became progressively worse. These 
developments occurred in cows which had been afflicted for several 
months and were in most instances refusing to eat or just nibbling at 
good feed. Later the control herd received the cobalt supplement with 
the same phenomenal recovery. In addition to the above-mentioned 
herds, eight other herds have received a cobalt supplement (as the 
sulphate pr chloride) during the past stall-feeding season, with the 
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vsame results. In some instances the herd was divided and part of the 
animals were used as controls but usually this was not satisfactory 
because the herd owner soon observed the results in the treated groups 
and saw no reason for depriving the other cows of the benefit of the 
treatment. It should be emphasized, however, that the only change in 
the routine feeding practice in all of the farm herds has been in the 
addition of the cobalt supplement. With this treatment the same home- 
grown feeds which produced the deficiency disease were adequate to 
support normal nutrition and to gradually restore milk flow to its maxi- 
mum capacity. 

Hemoglobin and plasma inorganic phosphorus determinations were 
made in conjunction with the cobalt feeding trials at irregular intervals. 
The hemoglobin values of the severely emaciated cows were found to 
vary between 6 and 8 grams per 100 ml., whereas the hemoglobin values 
of the mildly affected cows varied from 8 to 10 grams. In nearly all 
cases the hemoglobin values decreased 10 to 20 per cent following the 
administration of cobalt before the values turned upward. Hemoglobin 
regeneration was not so responsive to cobalt supplementation as wa^^ 
desired but the general response of the cows in appetite, appearance 
and increasing milk production was very satisfactory. Preliminarv 
results from hay samples obtained from affected farms show that the\ 
contain from one-third to one-half as much cobalt as did hays from 
unaffected farms. 

In summary, clinical evidence has been obtained which indicate^ 
that the “Grand Traverse or Lake Shore Di.sease” is essentially a con- 
dition due to cobalt deficiency. Biochemical investigations have demon- 
strated a very low concentration of hemoglobin in the blood- and no 
evidence of ketosis or phosphorus deficiency. Hemoglobin regeneration 
occurred -slowly but the animals responded very quickly in appetite 
and vigor to cobalt supplementation. Preliminary chemical investiga - 
tions have shown that the cobalt content of hay grown on affected 
farms is much lower than hay grown on farms in unaffected areas. 
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FARM PRODUCTION, DISPOSITION AND INCOME FROM 
MILK FROM MICHIGAN FARMS, 1924-40 

ORION trLRKY 

Sec tion of Aokioiiltpiial Kconomicm 

The Bureau of Agricultural Kconoinics of the United States Depart- 
iiient of Agriculture has made estimates of the production, disposition, 
sales and value of dairy jn'oducts to farmers since 1928. Recently the 
annual estimates by states from 1^24 to 1940 were revised and pub- 
lished,* 


Table 1. Number of milk cows, and production of milk on Michigan farms, 1924-40. 
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1921 

823 

o.OAO 

4 , 1.56 

1.58 

192r> . i 

810 ' 

4,990 

4,042 

1.54 

1926.. 

77r> 

r),210 

4,038 

1 53 

1927. 


.5,220 

3,941 

1.50 

1928 

7.M 

5 . 290 

3,973 

151 

1929.. 
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.5,300 

4,028 

1.53 

193U. 

778 

5.160 

4,014 

1.53 

1931 

811 

.5,200 

4,217 

160 

1932 

842 

5,100 

4 . 294 i 

163 

1933 

868 

4 , 950 

4,297 1 

163 

1934. 

880 

4,800 

4,224 i 

161 

193.*) 

: 860 

4,9.50 

4 2.57 

162 

1936. 

; 862 

5,180 

4,46.5 

170 

1937 

! 868 

5,150 

4,470 

170 

1938. 

877 

5.200 

4 , 560 

173 

1939 

886 

5,3,50 

4,740 

180 

1940, . 

903 

1 

,5 . 4.50 

4,921 

187 


(1) Average number on farms during .Near, exclusive* of heifers that have not freshened 

(2) lOxcluues niUk sucked by calves and mtik produced by cows not on farms 

(3) Milk averaged 3 8 percent butterfal 


Milk Cows and Production of Milk— The number of cows milked 
in Michigan in 1940 — 903,000 — was the highest on record (Table 1). 
Since the low point in the cycle of numbers of dairy cows in 1929, there 
has been a relatively steady expansion in number of cows milked. The 
average production per cow of 5,450 pounds in 1940 was also the high- 
est on record. The low prices of dairy products during 1930-35 resulted 
in a reduction in milk production per cow, inasmuch as farmers de- 
creased their feeding and care of the dairy cows. Improved prices of 

*Farm Production, Disposition and Income from Milk, 1924-40, U. S. Department 
of Agriculture, Mimeographed Report, May 1941. 
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T«bl» 2* Milk processed into Imtter end milk utiluted on Michigen farms 
where produced, 1924-40. 


Year 

Butter Churned 
on farms 

Milk Utilized on farms where produced 

Milk 

used 

Butter 

made 

Fed to 
calves 

Consumed in 
farm household 

Total 
used 
on farms 

As milk 
or cream 

As iarm 
butter 

Million 11). 

Million 1b. 

Million lb. 

1924 

4.50 

20.4 
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390 
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1926 
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18.4 
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17.0 

170 

367 

237 

774 
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13 8 
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12.4 
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11.6 
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201 

11.8 
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13.9 
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401 
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776 

1938 

298 

13.5 
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1934 
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12.3 

148 

393 
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726 

1935 
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11.4 

145 

392 

168 

705 

1936. . . 
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10.2 

161 

405 

150 

716 

1937 . . . 

208 

9.4 

156 

402 

139 

697 

1938 

192 

8.7 

ICO . 

402 

135 

697 

1939 

100 

7 5 

171 

416 

120 

707 

1940.. ... 

150 

0 8 

174 

419 

101 

697 


dairy products durinj^ 19»?6-4() was accompanied by larger output of 
milk per cow. 

The total production of milk, which is a ♦result of number of cows 
and production per cow, increased from an annual average of about 
4 billion pounds during* 19J4--3() to almost 5 billion in 1940. 


Table 3. Milk sold in farm butter, cream and in whole milk from 
Michigan farms, 1924-40. 
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Ill furin 
churl itMl 
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deliveruiH 
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in 
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Million pounds 


1924 

166 

1 .660 

1,215 

262 

1 

3,303 

1925 

160 

1 .646 

1,176 

262 

3,233 

1026 

130 

1,584 

1,273 

268 

3,264 

1927 

128 

1 .493 

1,312 

275 

3,208 

1928 

115 

1 .431 

1,431 

284 

3,261 

1929 

104 

1 ,282 

1 ,6.58 

292 

3,336 

1930 

93 

1 ,287 

1,6,54 

290 

3,324 

1931 

91 

1 ,484 

1,611 

300 

3,486 

1932 

KM 

1 .564 

1 ,5.50 

.30(1 

3,518 

1933 

99 

1 , .588 

1..536 

303 

3,626 

1934 

88 

1 .5,57 

1 ,545 

.308 

3,498 

1935 

84 

1 , 536 

1 .622 

310 

3,562 

1936 ... 

75 

1,577 

1,782 

.315 

3,749 

1937 .A', 

69 

1 ,5i2 

1 ,880 

312 

3,773 

1938 

.57 

1 ,607 

1 ,894 

305 

3,863 

1939 

46 

1,672 

2,025 

290 

4,033 

1940 

49 

1 ,470 

2,430 

1 

275 

4.224 


(1) Approximations based chiefly on population In small towns and rural areas where most families 
ptirchase their milk from local farmers. 
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Production of Farm Butter— The production of home-made butter, 
which reached its peak in Michigan at the turn of the century, continued 
to decline during the period 1924-40 — except for a few years during 
the depression period when prices of butter were high in relation to 
butterfat, and hard times encouraged self-sufficiency on farms (Table 
2). Butter made on farms decreased from over 20 million pounds in 
1924 to less than 7 million pounds in 1940. An increasing number of 
dairy farmers have been purchasing factory butter for home use. 

Milk UtilizcNl on Farms — About 4 per cent of the farm production 
of milk was fed to calves (excluding milk sucked by calves), over 8 per 


Million pounds of 

Total milk production 


Total milk sold 


Milk sold at wholesale 


Milk sold as butterfat 


Consumed in 
farm household 

Milk sold at retail 

Farm butter sold 

1924 1928 1932 1936 1940 

Fig. 1. Milk production and disposition from Michigan farms, 1924-40. 

Milk production and sales from farms increased rapidly during 1930-40. The 
larger output went primarily lo I hr fluid milk markets. The sales of farm hutter 
continued to decline. 
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cent was consumed in the farm household as milk or cream and over 
2 per cent as farm butter in 1940 (Table 2). While the amount con- 
sumed as farm butter declined during the period 1924-40, this was 
partly offset by the expanding consumption of milk and cream l^y farm 
families. 

Milk Sold by Fanners — The 4.2 billion pounds of milk sold l)y Mich- 
igan farmers in 1940 constituted about 85 per cent of farm production 
(Table 3 and Fig. 1). The sales of farm butter continued to decline 
during 1924-40, except during the de])ression years 1932-33. The milk 
sold by farmers as cream for factory butter production averaged from 
30 to 40 per cent of total milk production during the seventeen-year 
period. The amount available for butter production has been affected 
by the requirements for fresh milk and cream, especially during recent 
years when the demand for the latter has been expanding. The sales 
of milk in wholesale deliveries increased from 1.2 billion pounds in 1924 
to 2.4 billion pounds in 1940. Most of the milk is resold by dealers for 
direct human consumption as fluid milk and cream. The remainder is 
utilized in factories for manufacture into cheese, evaporated milk, ice 
cream and other products. 


Table 4. Quantity, price and value of milk sold as farm butter and as butterfat 
from Michigan farms, 1924-40. 



Farm butter sold 

Cream wold as butlerfal 
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42 
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26 
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1 040 
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30 
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E'armers retailed from S to 7 per cent of their milk production dur- 
ing 1924-40. The low farm prices during 1930-36 encouraged some 
expansion of direct sales of milk and cream by farmers at the rela- 
tively higher retail prices. Higher Avholesalc prices in 1940 tended to 
curtail this method of disposal of dairy products. The retailing of milk 
and cream by producers is limited primarily to small towns and rural 
areas, where pasteurization is not required. 

Farm Value of Dairy Products — Michigan farmers received from 40 
to 78 million dollars annually for their dairy products during 1924-40 
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Table 5. Quantity, price and value of milk sold at wholesale and of milk and cream 
sold at retail from Michigan farms, 1924-40. 
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Table 6. Average farm prices. Cash farm income, value of products consumed 
in farm household where produced, and gross farm income from dairy products in 
Michigan, 1924-40. 
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(Tables 4-6). In addition, the value of dairy products consumed in 
farm households on farms where produced ranged from 7 to 13 million 
dollars annually during the period. The lower prices of dairy products 
since 1929 has been the reason for the lower income to producers. Farm 
prices of milk and butterfat were only about one-half as high in 1932 
as in 1929, and only three-fourths as high in 1940 as in 1929. The prices 
at retail declined less than the wholesale prices of dairy products. The 
value of retail sales was 67 per cent of the value of wholesale sales in 
1932, but only 28 per cent in 1940. 
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BULLETIN REVIEWS 

Sim. BuL 307 — Michigan Trappers — Hayne, D. W. — The value of 
Michigan fur crop is comparable with that of certain minor crops. The 
larger part of the fur comes from the southern agricultural portion of 
the state. Farm men and boys make up a majority of the trappers. 
Farmers control the future of the trapping resources of the state, both 
as trappers and as owners of trapping lands. During the season of 
1937-38 trappers were, on the average, about 32 years old, with younger 
men predominating in numbers. Almost half of the licensed trappers 
were farmers, with skilled and unskilled labor constituting almost all 
of the remainder. Age or occupation of the trapper or region of the 
state where trapping was done seemed to have little influence on the 
average trapping income. (34 pp., 10 tables, 6 figs.) 

Spec. Bui. 308 — ^Refrigerator Cars as Farm Storages — Cardinell, H. 
A. — ^This bulletin explains how refrigerator cars no longer useful as 
rolling stock may be converted into air-cooled or artificially refriger- 
ated farm storages for fruits and vegetables. Methods of managing 
them are also explained. (38 pp., 10 tables, 13 figs.) 

Tech. Bui. 177 — Studies in Brucellosis — Iltuldleson, I. F.,' Ardrey, 
VV. B., Pennell, R. B., Stahl, W. H., llamann, E. E. and Mimger, M. — 
A series of 9 short papers, entitled as follows: (1) A study of factors 
inlluencing the i.solation, cultivation and diilercntiation of the species 
of Brucella. (2) The presence of a capsule on Brucella cells. (3) Study of 
cross skin sensitization between Pasteurclla iularensis and Brucella inelitensis. 

(4) The immunizing value of the gluco-lipid antigen from Brucella cells. 

(5) Conditions for maximum precipitation and agglutination of antibody in 
various Brucella antiserums. (6) The presence of Brucella antibody in the 
urine of human beings. (7) Separation and study of the lipid fraction of 
Brucella abortus, (8) A study of the leucocytic picture in Brucellosis. (9) 
A study of the effect of the toxic fraction from Brucella cells on the leucocytic 
picture in normal guinea pigs. (55 pp., 27 tables) 


JOURNAL ARTICLE ABSTRACTS 

Some Observatiom on Canine NephritU — Sholl, L. B., Langham, K. 
F. and Thorp, W. T. S. — ^Jour. Am. Vet, Med. Assoc. 98 : 295-300. 1941. 
[Journal Article No. 395 (n. s.) from the Michigan Agricultural Experi- 
ment Station.] — The authors discuss the clinical histories, autopsy find- 
ings and histopathology of 11 cases of nephritis in dogs and tabulate 
the blood cytological and chemical values of 16 cases. Urine examina- 
tions are also discussed. All cases were diagnosed by laboratory exaip- 
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inations. Symptoms alone are not definite enough to make diagnosis. 
Blood glucose values were high in some cases. Creatinine values were 
of value in judging kidney impairment. Associated with high creatinine 
values were high values for non-protein nitrogen and urea. Presence 
of albumin and casts in the urine are of value in diagnosis. The histo- 
pathology is discussed and 8 illustrations arc presented to illustrate 
the kidney lesions observed. 

The Genus Ectacephala in North America (Diptera, Chloropidae) — 

Sabrosky, C. W. — Proc. luit. Soc. Washington, 43 ( 4 ): 75-80. 1941. 
[Journal Article No. 425 (n. s.) from the Michigan Agricultural lixperi- 
ment Station.] — A brief syno])sis of one of the less common genera of 
two-winged flies, with a key to four species, notes on their distribution, 
and the description of one s])ecies new to science. 

Some Observations on Nephritis in Horses — r.anghani, R. and llall- 
inan, E. T. — Amer. Jour. Vet. Res. / (1) : 49-52. 1940. [ Journal Article 
No. 426 (n. s.) from the Michigan Agricultural Experiment Station, j-- 
The paper is based on a study of the kidneys of 38 horses ranging in 
age from 7 to 27, with an average of years. Six of the animals 

had been on scrum production and were hyper-immunized against types 
1 and 2 Pneumococcus and diphtheria toxin. 

Thirty of the animals were aged individuals. MicrosC()])ically, 8 of 
the cases showed some degree of nephritis, usually focal in distribu- 
tion and interstitial in type. Twenty-three of the animals showed 
vascular lesions of the interlobular kidney arteries, usually inlinial 
thickening and sclerosis, occasionally medial (Regeneration. 

Determination of Small Amounts of Zinc in Plant Materials, a 
Photometric Dithizone Method — Cowling, II. and IMiller, 1C J. — Ind. 
and Eng. Chem. (Analytical Ed.) 13 : 145-149. 1941. [Journal Article 
No. 450 (ii. s.) from the Michigan Agricultural Experiment Station.] — 
A photometric, “mixed-color” dithizone method has been developed 
for the determination of zinc in plant materials in which sodium die- 
thyldithiocarbamatc is used to eliminate the interference of other metals 
which form colored complexes with dithizone. It was found that “car- 
bamate” causes an appreciable reduction in the color intensity of all 
the dithizone extract, but, by keeping conditions constant in all extrac- 
tions, a reproducible relationship is obtainable between the color in- 
tensity of the dithizone extract as measured with a photometric 
colorimeter and the amount of zinc present. 

Tests involving the determination of zinc in the presence of other 
metals which form dithizone complexes, the recovery of added zinc 
from various plant materials, and the agreement between duplicate 
determinations proved the method to be accurate and remarkably free 
of interferences. 

A one-color method for the determination of zinc was tested and 
found to be inferior to the mixed-color method. 

The light transmission curve of zinc dithizonate in carbon tetra- 
chloride was determined with a spectrophotometer. This curve is dis- 
cussed in relation to filter selection for the photometric determination 
of zinc with dithizone. 
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A Method of Handling Ratios by the Analysis of Variance— Baten, 
W. D. and Henderson, E. W. — Poultry Science. 20 : 227-231. 1941. 
[Journal Article No. 463 (n. s.) from the Michigan Agricultural Experi- 
ment Station.] — This article shows how to handle statistical ratios of 
whole numbers such as hatchability data, mortality ratios, percentages 
of fertile eggs, etc., by the use of the analyses of variances. Often such 
percentages cannot be analyzed by the analysis of variances because 
of the relation between the means and variances ; by transforming the 
data to angles expressed in degrees they can be so analyzed. Thi* 
article gives, the details for transforming ratios to angles and the 
necessary procedure in the statistical analysis. 

Bartlett’s test for homogeneity among variances is presented to 
show when certain sums of square can be pooled to form an experi- 
mental error. 

Two examples arc given to illustrate the processes. 

Time of Ovulation in Cattle — Brewster, J. E. and Cole, C. L. — ^Jour. 
of Dairy Science. 24 (2) : 111-115. 1941. [Journal Article No. 470 (n. s.) 
from the Michigan Agricultural Experiment Station.] — Seventy-three 
examinations were made on 47 cows ; 70 ovulations were observed. 
Fifty-three of these 70 ovulations are included in computing averages. 
Nine of the cows that were examined were slaughtered to verify the 
observations of the ovaries. In each case, the ovaries were found to 
be exactly as predicted. Ovulation was found to occur within the first 
day after the end of estrous. It varied from O hours to 26 hours. The 
average time of ovulation was 13.57 ± .68 hours after the end of 
estrous. 88.68 per cent of the ovulation occurred between 6 and 19 
hours after the end of heat and 67 per cent occurred between 8 and 
16 hours after the end of estrous. 

Of the 53 ovulations reported, five were dairy cows, 13 Shorthorns, 
15 Angus and 20 Herefords. There was no significant difference be- 
tween the various breeds. The greatest difference found was in the 
time of ovulation between cows that had calved and heifers that had 
not calved. There were 16 ovulations among yearling and two-year-old 
heifers. They ovulated on an average of 11.44 dt .99 hours after the 
end of estrous. Thirty-seven cows ovulated an average of 14.48 ± .84 
hours after estrous. "J'his was a difference of 3.04 hours between the 
time required for cows and heifers. 

The Minerals in Poultry Nutrition — A Review — Schaible, P. J. — 
Poultry Science. 22 : 278-287. 1941. [ Journal Article No. 473 (n. s.) 
from the Michigan Agricultural Experiment Station.] — Ordinary Feed- 
stuffs, when blended together judiciou.sly to meet requirements for 
other nutrients, usually supply adequate amounts of most minerals to 
satisfy the needs of poultry. Calcium, sodium and manganese and, in 
some regions, iodine, are elements most commonly lacking in sufficient 
amounts in combinations of plant and animal products. Occasionally, 
in certain localities or when unusual feedstuffs are used, complex 
mineral supplements may be necessary but, if so, they should be pur- 
chased on a basis of feeding, rather than therapeutic, value. Caution 
should be exercised to prevent the inclusion in the ration of abnormal 
amounts of phosphorus, magnesium, iron, selenium, beryllium and sul- 
]ihur. Grit should be supplied to poultry. 
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Progress Made in the Study of Bmodlosis During the Past Twenty* 
fire Years— Huddleson, 1. F.— Jour, Am. Vet. Med. Assoc. PS (768 ) : 
181-188. 1941. [Journal Article No. 478 (n. s.) from the Michigan Agri- 
cultural Experiment Station.] — ^This article discusses some of the im- 
portant contributions that have been made toward clarifying the 
brucellosis problem in animals and man during the past 25 years. It 
points out that real progress has been made in the study of this major 
disease problem. The author has attempted to show that human bru- 
cellosis is a preventable disease and that if our existing knowledge is 
used to the fullest extent, human brucellosis will soon becqme a disease 
of the past. 

The Freezing and Thawing of Milk Homogenized at Various Pres- 
sures— Trout, G. M. — ^Jour. Dairy Science. 24 (4) : 277-287. 1941. 
[Journal Article No. 479 (n. s.) from the Michigan Agricultural Ex- 
periment Station.] — ^Analyses of various portions of milk homogenized 
at different pressures and frozen partially or wholly have been made. 

When creaming was inhibited by heating or by homogenization the 
unfrozen portion was relatively richer in fat and solids-not-fat than the 
frozen portion. When creaming occurred, as in the unhomogenized 
milk, the frozen portion was higher in fat but lower in solids-not-fat 
than the unfrozen portion. 

The titratable acidity of the unfrozen portion was higher than the 
frozen portion regardless of creaming. No evidence of creaming was 
noted in frozen homogenized milk but rather a pronounced settling of 
the fat which was influenced by the rate of thawing. However, cream- 
ing occurred to some extent when milk heated to inhibit creaming was 
frozen. ♦ 

Frozen homogenized milk upon thawing exhibited no flakiness wdiich 
was commonly observed when unhomogenized milk was frozen and 
thawed, but did exhibit a watery appearance at the surface layers which 
was more pronounced when the frozen milk was thawed slowly. 

Marked settling of the solids of milk was noted when homogenized 
milk was frozen and then thawed. The rate of thawing had a pro- 
nounced influence upon the extent of settling of the fat and solids- 
not-fat; the lower 15 per cent of creaming cylinders of slowly thawed 
frozen homogenized milk contained as high as 7.7 per cent fat and 
24.60 per cent total solids as contrasted to 2.0 and 5.50 per cent respec- 
tively of the upper 15 per cent layer. The titratable acidity of the 
upper and lower 15 per cent portions ranged from 0.04 to 0.35 per cent. 
Similar trends were observed upon freezing and thawing of skimmed 
milk. 

The drainage of solids .from homogenized milk was slightly faster 
after the first 100 ml. than that of the unhomogenized milk. 

Simplificatiofi of the Petering-Wolman-Hibbard Method for Deter- 
mination of Chlorofihyll and Carotene— Petering, H. G., Benne, E. J. 
and Morgal, P. W. — Ind. and Eng. Chem. (Anal. Ed.) 13: 236. 1941. 
[Journal Article No. 482 (n. s.) from the Michigan Agricultural Experi- 
ment Station.] — A simplification of the Petering- Wolman-Hibbard 
method for the determination of chlorophyll and carotene is presented. 
Instead of adding the solid barium hydroxide octahydrate reagent to 
the aqueous-acetone extract, a saturated solution of barium hydroxide 
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is added to the pure acetone extracts in suitable amount to remove all 
of the chlorophyll, and this mixture is then treated as directed in the 
original procedure. This technique eliminates the necessity of preparing 
an active solid reagent from anhydrous barium hydroxide, of having 
to handle finely divided barium hydroxide octahydrate, or of keeping 
the solid reagent free from carbonate. During the preparation of the 
solution the carbonate is removed because of its insolubility, and the 
addition of dissolved barium hydroxide to the acetone extract produces 
a very finely divided precipitate of barium hydroxide octahydrate which 
is extremely active. Detailed directions are given for carrying out the 
procedure. 

Rate of Spermatozoa Travel in Cattle— Brewster, J. E., May, R. 
and Cole, C. L. — Proc. Am. Soc. An. Prod. December 1940. pp. 304-310. 
[Journal Article No. 484 (n. s.) from the Michigan Agricultural Ex- 
periment Station.] — Twenty-three cows and heifers of different ages 
and breeds were artificially inseminated and slaughtered after varying 
periods of time. The genital tract was removed, sectioned, washed with 
0.9 per cent saline solution and examined for spermatozoa to ascertain 
the distance traveled. 

Rate of sperm travel in cows that had calved was not influenced 
by age or stage of estrous. In heifers, which had never calved, however, 
sperm travel was more rapid during heat. Disease abnormalities pro- 
ducing excess mucus interfered greatly with sperm travel. Occurrence 
of uterine contractions was not noted. Rate of sperm travel in heifers 
averaged 1.36 millimeters per minute, in cows 1.6 millimeters per 
minute. The genital tracts of cows from the external os to the upper 
end of the Fallopian tubes averaged 64.95 ±: 2.27 centimeters and of 
the heifers 52.70 ±. 2.13 centimeters in length. The minimum time 
required for sperm to reach the distal portion of the Fallopian tube 
was 5j4 hours in mature cows and 4j4 hours in heifers. The time 
required for sperm to reach the infundibulum in mature cows will 
range from 6 to 9 hours and in heifers from 4 to 7 hours. 

The Root System of Red Pine Saplings — Day, M. W. — Jour. For- 
estry. 39 : 468-472. 1941, [Journal Article No. 485 (n. s.) from the 
Michigan Agricultural Experiment Station.] — The root systems of five 
red pine saplings were studied. The trees varied in height from 5.3 
to 11.0 feet and in age from 12 to 14 years. The root systems were 
found to consist of a well-developed lateral system with both ascend- 
ing and descending branch roots which often assumed major impor- 
tance. Lateral roots varied in length between 10.3 and 18.3 feet, while 
the maximum extension of vertical roots varied between 1,6 and 6.2 
feet. The trees growing in the lighter soil and in the drier situations 
had developed more extensive root systems with more deeply descend- 
ing sinker roots. 

Five Years’ Results in Individual Limited and Full-feeding of Grow- 
ing and Fattening Calves— Branaman, G. A., Brown G. A. and Propp, 
G. J. — Am. Soc. An. Prod. Proc. 33 : 105-1()8. 1940. [Journal Article 
No. 487 (n. s.) from the Michigan Agricultural Experiment Station.] — 
In the production of choice grade slaughter yearling cattle, either of 
two methods may be followed, at similar average cost per pound of 
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finished cattle. Full-feeding on grain practically from birth will pro^ 
duce choice cattle at about 13 months of age, and weighing 730 pounds. 
If no grain is fed until weaned at seven months of age, and a limited 
feed of grain is then provided along with a full-feed of corn silage, 
protein supplement, and hay, choice finish should result at an age of 
16 months and a weight of 820 pounds. The limited-fed cattle require 
less total grain, but much more silage and slightly more hay. 

Oiromosome Numbers of Some Species and Varieties of Vaccinium 
and Related Genera — Newcomer, E. H. — ^Amer. Soc. Hort. Sci. Proc. 
38: 468-470. 1940. (1941.) [Journal Article No. 496 (n. s.) from the 
Michigan Agricultural Experiment Station.] — The chromosome num- 
bers of 13 varieties of Vaccinittm corymbostmiy 5 selections of F. pennsyU 
vanicum, 5 species of Vaccinium and 3 related genera are given, with data 
on chromosome behavior at meiotic metaphase. The chromosome number 
of the variety of V. atrococcum used in this study was 24 pairs and not 12, 
as previously reported. 

Neither aneuploidy nor any structural chromosome aberrations could 
be correlated with the varietal differences within species. Chromosome pairing 
in V, corymbosum suggests an autopolyploid origin and the analysis of 
hybrids between V. corymbosum and other species of the genus indicates 
a recent common origin. 

The suggestion is made that hybridization be attempted on a wider 
range than has been currently practiced. 

A Colchicine-induced Homozygous Tomato Obtained through Dou- 
bling Clonal Haploids — Newcomer, E. H. — Amer. Soc. Hort. Sci. Proc. 
38: 610-612. 1940. (1941.) [Journal Article No. 497 (n. s.) from the 
Michigan Agricultural Experiment Station. j-L-Cuttings from cytolog- 
ically determined haploid plants were rooted and subsequently treated 
with a 0.4 per cent solution of colchicine. The chromosome complement 
of two of the 20 plants treated were doubled to produce normal diploid 
and homozygous tomatoes. No new observations were made on the 
cytology of the haploid. 

Nomographic Charts for the Rapid Computation of Measurement 
Ratios of Horticultural Products — Barrons, K. C. — Am. Soc. Hort. Sci. 
Proc. 38: 589-592. 1940. (1941.) [Journal Article No. 498 (n. s.) from 
the Michigan Agricultural Experiment Station.] — Charts were prepared 
for the direct computation of shape index in tomatoes and cabbage, 
(i.e., ratio of polar to equatorial diameter), and also a chart of similar 
design for the direct computation of the ratio of petiole to entire leaf 
length in celery. Measurements are made with calipers and by the 
use of these charts a direct ratio value is obtained without computation. 

Directions for the construction of the charts arc given and illustra- 
tions indicate the manner in which they are used. They could he easily 
adapted for the computation of measurement ratios of other horticul- 
tural products. 

The Effect.4>f Triploid Seedling Stocks on the Growth and Yield of 
Certain Jonathan Apple Trees — Hewetson, F. N. — Proc. Am. Soc. for 
Hort. Sci. 38: 341-344. 1940. (1941.) [Journal Article No. 505 (n. s.) 
from the Michigan Agricultural Experiment Station.] — Five-year-old 
Jonathan apple trees budded on seedlings from the triploid variety 
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Baldwin were significantly smaller and yielded less than Jonathan trees 
budded on seedlings from the diploid varieties Jonathan, Northern Spy 
and Yellow Bellflower. There was no statistically significant difference 
in growth and yield between trees on diploid seedlings which were large 
and those which were small at the time of planting. The size of fruit 
on large and small trees on diploid seedlings avt‘raged 0,24 and 0.21 
pound respectively, while those on triploid seedlings averaged only 

0.14 pound. 

Field Spraying for Control of Grapeberry Moth — Hutson, R. — Jour. 
Econ. Entom. M (1): 102-105. 1941. [Journal Article No. 509 (n. s.) 
from the Michigan Agricultural Experiment Station.] — A rccountal of 
studies upon control of grapeberry moth by spraying during the season 
of 1939-1940. 

Sprays of arsenicals, cuprous cyanide and organic insect poisons, 
such as nicotine compounds, were applied in replicated plots, alone 
and in combination. The principal points established were : 

1. Calcium arsenate is ecjual to lead arsenate for grapeberry moth 
control. 

2. Nicotine combinations give equal control with arsenicals. 

3. The first post 1)lossom spray is the most important single spray 
for control of grapeberry moth. 

4. A spread(‘r is necessary in the first )K)st blossom spray. 

5. Summer oil is the best spreader available for use in the first 
post-bloom spray. Rosin fish oil soap and sodium-lauryl-sulphate are 
almost as good as oil in the first post-bloom spray and are superior 
to late nicotine sprays. 

6. A split schedule of two pre-blossom and one post-blossom spray 
of arsenical followed by at least two sprays of fixed nicotine ( Black 
Leaf 155, 14 per cent) controls grapeberry moth and leaf hopper. 

7. Certain proprietary copper sprays held disease in check when 
used with the fixed nicotines without markedly lowering the efficiency 
of the insecticide. 
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NATURE OF PUBLICATIONS 

Four series of publications are issued by the Michigan Agricultural Experiment 
Station— Circular, Special, Technical, Quarterly— and the Extension Division issues 
an Extension series, and also a series designed especially for Boys' and Girls’ 4-H 
Qub members. The Extensimi (E) bulletins and the Circular (C) bulletins are 
popularly written articles of information on the subjects indicated. Their subject 
matter is based on the results of investi^tions at the Experiment Station and on 
other sources of information. The SfiecisJ (S) bulletins report on specific investiga- 
tions conducted by the Michigan Station. They are written in popular style so as 
to be of use to farmers and others interested in the subjects in <iuestion. The 
Tccbnical (T) bulletins likewise report on specific investigations of the Michigim 
Station but deal with subjects that from their very nature must be described in 
more or less technical language. They are printed in small editions and are in- 
tended especially for libraries, investigators, teachers, extension men, county agri- 
cultural agents and other specialists who may have use for them. The Quarterly 
bulletins contain timely articles of information, based largely on the work of the 
Agricultural Experiment Station. 

A mailing list is maintained to whom the Quarterly bulletins are regularly sent. 
They are free to residents of Michigan. A charge of 25# per year is made to those 
outside the state. Remittance may be made in stamps or coin. Bulletins of the other 
series are sent only upon specific request, except to a small list consisting of 
libraries, experiment stations, extension workers, county agricultural agents, and 
newspapers. 

Individual copies of publications, with the exception of those listed with a stated 
charge, are sent free upon request so lon^ as the supply lasts. Failure to send a 
bulletin requested means that the publication has gone out of print since this list 
was issued. Because of the cost and the size of the editions printed, however, re- 
quests should be limited to those bulletins actually needed. 


To conserve the supply and thereby equalize distribution, it has been found 
necessary to restrict the number of publications sent free. With certain ex- 
ceptions, not more than one copy each of ten different publications is the 
number allowed at one time. When more than 10 different bulletins, or more 
than one copy of a bulletin, are desired a charge is made for each adifitional 
bulletin or copy. This charge is made according to the cost of publication 
and may be found at the end of the title of each bulletin listed. If remittance 
is necessary, it may be made in coin, stamps or check. 

Note — See specific statements regarding charge for bulletins T132 (p. 89), 
Club Bulletins (p, 90), etc. 


MICHIGAN college and school libraries — Bulletins are not printed in editions 
large enough to be supplied to schools for text book purposes, but libraries of 
coinages and public schools in Michigan will be supplied with cofMes not to ex c eed 
six of each requested bulletin (in except the Club and Technical series) for 
class reference. 

Please do not return our list. Request by letter or postal card giving series 
and number, for example: 

C177 I E215 I S306 

C144 1 E208 I S307 

Address application for bulletins to Agricultural Experiment Station, East Lansing, 
Michigan. Write your name and address plainly at end of list of bulletins requested, 

(Envelopes may be destroyed.) 
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BULLETINS FOR GENERAL DISTRIBUTION 

^Bulletins listed with a star (♦) preceding the number are recent publications. 


SingU CopifS Fr§€ 

ACRICULTURAL ECONOMICS AND FARM 
MANAGEMENT 

(Ificludint Marketfaif) 

C169 Marketing Michigan Vegetable Crops (5^) 
S171 Farmers’ Cooperative Buving and Sell- 
ing Organizations in Michigan 
S185 Roadside Marketing in Michigan (5^) 
S189 The Marketing of Michigan Milk (5^) 
S206 Types of Farming in Michigan (15#) 

S209 Consumer Demand for Apples (10#) 

S215 Successful Farm Practices in the Upper 
Peninsula (10#) 

S217 Marketi^ Michigan Beans (15#) 

S227 Motor Truck Marketing of Michigan 
Fruits and Vegetables (5#) 

S232 The Michigan Pear Industry, Its Status 
and Trends (5#) 

S235 Motor Truck Marketing of Michigan 
Livestock (5#) 

S237 Trends in Cherry Production (S#) 

S242 Grape Production Costs and Returns in 
Southwestern Michigan (3#) 

5254 Organization of Farms in Southeastern 

Michigan (10#) 

5255 Sheep Investigations and Management 

Practices in the Upper Peninsula (3#) 
S258 Production and Price Trends in the 
Pitted Red Cherry Industry (5#) 

5263 The Production-Consumption Balance of 

Agricultural Products in Michigan: 
Part I, Fruits and Vegetables (10#) 

5264 Farm Tax Delinquency in Michigan from 

1928-1932 (10#) 

5267 An Economic Study of the Potato Enter- 

prise in Michigan (5#) 

5268 Public Produce Markets of Michinn (15#) 

5269 The Production -Consumption Balance of 

Agricultural Products in Michigan: 
Part II, Livestock and Animal Prod- 
ucts (5#) 

5270 The Economics of Bean Production in 

Michigan (5#) 

S278 The Production-Consumption Balance of 
Agricultural Products in Michigan: 
Part III, Field Crops (5#) 

S284 Economic Aspects of Lamb Feeding in 


S284 Economic Aspects of Lamb Feeding in 
Michigan (3#) 

S286 Cost of Apple Production in Berrien 
County, Michigan, in 1936 (5#) 

S288 Marketing Potatoes in Michigan (10#) 

S291 A Decade of Michigan Cooperative Ele- 
vators (IS#) 

S297 Profitable Dairy Management (10#) 

5300 The Kalamazoo Milk Market (5#) 

5301 Michigan Tax Trends (15#) 

S305 Sugar Beet Costs and Returns (5#) 

*SS9t The Competitive Position of DainW in 
Miehigon (8#) 

*8311 Marketing of Milk Products in Lenawee 
County, Michigan (&#) 

AGRICULTURAL ENGINEERING 
(Building, Farm Equipment) 

C62 The Simplex Lime Spreader (2#) 

C126 Essentials of a Mulch Paper Laying 


^ Machine O#) 

C167 Controlling Rats and House Mice (S#) 
C172 Floor Flashes (3#) 


S198 Combine Harvester Threshers in Mich- 
igan (3#) 

B20 Hotb^s and (kddframes (3#) 


£32 Bull Quarters (3#) 

E87 Silo Filling with Five Horse Power Elec- 
tric Motor (3#) 

E88 Grinding Grain with Electric Power (3#) 
ElOO Arrangement of Bam Floor Plans— Gen- 
eral Purpose Bam—Stock Face In (3#) 
ElOl Standard Dimensions Used In Laying 
Out Barn Plans (3#) 

E102 Arrangement of Barn Floor Plans— Dairy 
Barn Plan— Stock Face Out (3#) 

E103 Portable Hog Cots (3#) 

*E118 Septic Tank Sewage Disposal Systems for 
Michigan (3#) 

E129 Grinding and Elevating Gram with One- 
Half Horse Power Motor (3#) 

E130 Small Sash House for Growing Vege- 
table Plants (3#) • 

E134 Common Binder Head and Knotter Head 
Troubles (3#) 

E141 Temporary Silos for Michigan (3#) 

E142 Household Closets and Storage Spaces 
(5#) 

E143 Care of the Sewing Machine (3#) 

E153 Care and Repair of the Mowing Machine 
(3#> 

E171 The Hydraulic Ram (3#) 

E18S Convenient Kitchens (6#) 

E188 The Trench Silo (3#) 

E206 The Farm Milk House (3#) 

ALFALFA (See Crops) 

ANIMAL HUSBANDRY 

(Fssding, Brssding, Diseases, Care of Livestock) 

C65 Alfalfa for Horses (2#) 

C95 Feeding Minerals to Dairy Cattle (3#) 
C129 Results for a Long Time Mineral Feed- 
ing Experiment with Dairy Cattle (2#) 
C147 Fitting and Showing Dairy Cattle (5#) 
S200 Hogging Off Com (3#) 

S233 Experimental Studies in Feeding Fatten- 
ing Lambs (3#) . , 

S2S3 Liberal vs. Limited Rations for Draft 
Colts in Michigan (3#) 

S255 Sheep Investigations and Management 
Practices in the Upper Peninsula (3#) 
S280 Fattening Beef Calves (5#) 

S293 Methods of Preparing the Cora Crop for 
Yearling Steers (3#) 

S303 Self -feeding vs. Hand-feeding Fattenjng 
Lambs and Rations for Self-feeding 
Lambs (5#) 

E94 Better Bulls Increase Dairy Profits (3#) 
E103 Portable Hog Cots (3#) 

E128 The Mare and Foal (3#) 

E151 The Home Meat Supply (Butchering and 
Canning) (7#) 

E167 Stallion Management (5#) 

E197 Guides for Horse Buyers (One copy free 
to Michigan residents; 10 cents per 
copy to non-residents.) 

£207 Artificial Insemination (3#) 

ANIMAL PATHOLOGY 

Elio Bang’s Disease (3#) 

E165 Mastitis (3#) 

E174 Controlling Horse Parasites (3#) 

£201 Sleeping Sickness (of horses) (3#) 

BACTERIOLOGY 

C98 How to Make, Clarify, and Preserve 


C98 How to Make, Clarify, and Preserve 
Cider (5#) 

C174 A Small Practical Vinegar Generator (3#) 


E149 Honey Vinegar (3#) 

E173 Safe Drinking Water (3#) 


BEANS (See Crops) 
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BUTCHERING (Sm Animal Husbandry) 
CONSERVATION 

Cl(iO Pr< it acting Cherrias? from Birds (»V) 
ri 62 Soil Erosion in Michigan Orchards (S^) 
E203 ('on serving Soil by Better Land* use 
Practices (3^) 

E218 Prculucing Wildlife by Good Farm Land 
Use m 

E219 Resources -Pioneers —f onservation- - 
Citizens (S^) 

(For Soil Conservation, see Soils) 

CROPS 

ri4S Fielil Peas bir the Uppei Peninsula of 
Michigan (2^) 

(U54 Alfalfa m Michigan (ISt^) 

C159 A Mixture of Alfalfa and Smooth Brome 
Grass for Pasture (3^) 

C161 Soy Bean Production in Michigan (3^) 
C*lo3 Annual Cover Crops for Michigan 
Orchards (2<^) 

(riti8 Production of Root Crops for Forage in 
Michigan (3^) 

C173 Silage from Hay Crops <2^*) 

C175 Sugar Beets in Michigan (10^) 

SKK) Sugar Beet Growing in Michigan (3t‘) 
S109 Crop Varieties for Michigan (3^) 

S 130 The Clovers and Clover Seed Production 
111 Michigan (3(f) 

5 150 Emergency Hay and Pasture Crops (24) 

5151 Buckwheat in Michigan (24) 

S156 Investigations with Strains of Beans (24) 
S197 Oat Tests at the Michigan Experiment 
Station (24) 

S213 Oat Varieties and Diseases in Upper 
Peninsula (3(‘) 

S223 Bald Rock Wheat (34) 

S245 Tests Show Better VVays to Grow Mich- 
igan Potatoes (34) 

S2S(> Crop Mixture Trials in Michigan (24) 

5271 The Katahdin Potato in Michigan (34) 
S276 Field Stacking for Michigan Beans (3^) 
S292 Alfalfa Management (3^) 

5295 The Michelite Bean (34) 

5296 Fertilizers for White Pea Beans (S4) 
S299 Soil Management for Potatoes (5^) 

E23 More Alfalfa for Michigan (34) 

*E44 Coming Through with Rye (3^) 

E49 Better Potatoes for Michigan (34) 

E07 Producing Sugar Beets (34) 

E73 Barley, Cull Beans and Potatoes as 
Feed for Dairy Cattle (34) 

£116 Productnt^ Beans in Michigan (34) 

£123 Muck S<jil Management for Onion Pro- 
duction (34) 

E139 Replacement Crops for Michigan’s Con- 
tracted Acres (34) 

E177 Oat Culture in Michigan (34) 

E181 Potato Protection for Small Acreages 

m 

E187 Winter Wheat Culture in Michigan (3^) 
El 95 Hybrid Corn and Its Place in Michigan 

(34) 

E202 Sweet Clover (34) 

E214 Harvesting Better Barley (34) 

E220 Reed Canary Grass (34) 

(For Control of Diseases of Crops, 
see Plant Diseases) 

DAIRY 

C95 Feeding Minerals to Dairy Cattle (34) 
Cl29 Results of a Long Time Mineral Feeding 
Experiment with Dairy Cattle (24) 

C147 Fitting and Showing Dairy Cattle (5^) 
C151 Methods and .Problems of Farm Butter 
Making (3^)^ 

S201 The Induence of Sugar and Butterfat on 
Quality of Ice Cream (3^) 

S262 The Use of Cleaners in the Dairy Plant 

(34) 

5272 The Dimsal of Wastes from Milk Prod- 

ucts Plants (34) 


S297 Profitable Dairy Management (10^) 

S300 The Kalamazoo Milk Market (5(1) 

*5399 The Comp^Ritive Potion of Dating in 
Michigan (S4) 

E2 The Babcock Test (3^) 

E73 Barley, Cull Beans, and Potatoes as 
Feeds for Dairy Cattle (34) 

E94 Better Bulls Increase Dairy Profits (3^) 
K95 Why Cream Tests Vary (3^) 

E9r. Why Milk Tests Vary (3^) 

Elio Bang’s Disease (34) 

£140 Milk- The Ideal Food (3^) 

£165 Mastitis (3c*) 

E20fi The Faim Milk House (34) 


ENTOMOLOGY (Insects and Their Control) 

noi ('ockroaches. Silverfisli and Book-lice (24) 
ri04 ('lothes- Moths and Carpet Beetles (34) 
ri07 The Mexican Bean Beetle (24) 

C132 June Beetles or White Grubs in Michigan 
(2c*) 

C133 Soft Scales Injurious to Deciduous Orna- 
mentals (3<*) 

ri34 Wood Boring Insects which Attack 
Furniture and Buildings (24) 

('141 Some Chewing Insects Infesting Michigan 
Evergreens (10([) 

Cl44 Flit-s and Mosquitoes Commonly Found 
About Michigan Homes (54) 

S83 Key to Orthoptera of Michigan (5(J) 
S204 Investigations of Corn Borer Control at 
Monroe, Michigan (54) 

S221 Controlling the Codling Moth in South* 
western Michigan (5^) 

S230 Success and Failure of Spraying for 
Scab and Codling Moth (54) 

5238 Some Wood Borers Attacking the Trunks 

and Limbs of Deciduous Trees and 
Shrubs (10^) 

5239 The Principal Grape Insects m Michigan 

(34) 

5243 Important Leaf Feeding and Gall Mak- 

ing Insects Infesting Michigan's De* 
cidumis Trees and Shrubs (10(J) 

5244 Insect Posts of Stone Fruits in Michigan 

(5(‘) 

S277 Insecticide Experiments on Codling Moth 
in Michigan. 1929-1935 (3^) 

E59 Corn Borer Control by Good Farming 
( 34 ) 

E74 The Friut Bark Beetle (3^) 

E75 The Oriental Peach Worm (3<*) 

E78 The Fruit Tree Leaf Roller (34) 

E117 Conti ol Methods for Insects of the 
Kitchen Garden (34) 

E125 Insects Infesting Golf Courses and Lawns 
(34) 

E161 Sucking Insects Infesting Apples and 
Pears in Michigan (3^) 

E164 Derris and Pyretnrum for Insect Control 
(3c) 

K166 Ant (-'ontrol in Houses and on Lawns 
(34) 

E17S Control of Sucking Insects on Conifers 
(64) 

EI79 Bean. Cabbage, and Onion Maggots (3^) 
E180 Controlling Chewing Insects on Garden 
C!rops (34) 

E181 Potato Protection for Small Acreages 

(34) 

E193 Insects Attacking Stored Foods and 
Cereal Products (3^) 

E193 Michigan Termites (3^) 

£194 Controlling Shield Scales of DeciduoifS 

Trees (34) , 

E198 Controlling Plant Lice on Field and 

Garden Crops (34) 

E209 Fleas (34) 

E210 Human Lice (2^) 

E211 Bedbugs (2<*) 

E212 Household Fumigation (3^) 

E217 Fumigating Stored Grams (3^) 

£22.5 Hessian Fly (3^) ^ 

*E239 Strawbatry Root Weavila and Crickata aa 
Houaahold Paata (2^) 
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FARM MANAGEMENT 
(See Affricultural Economict) 

FERTILIZERS (S«e Soils) 

FLORICULTURE 

(See Lendecaping and Fkmtinge) 

FOODS (See Home Economice) 

FORESTRY 

S190 Oak Forests of Northern Michigan (5^) 
S196 The Farm Woodlot in Michigan (5^) 
E147 Forest Planting on Michigan Farms (3^) 
E222 Log Cabin Construction (1S<J a copy. No 
free copies) 

(Also sec 4-H Club Bulletins) 

FRUITS (See Horticulture) 

HOME ECONOMICS 

C151 Methods and Problems of B'arm Butter 
Making (3^) 

C164 Fruits for Year Around Use (10^) 

C167 Controlling Rats and House Mice (5^) 
C172 Floor Finishes (3<‘) 

E120 Making Rugs (3^) 

El 32 Home Canning 

E136 living With Pictures (.3<‘) 

E140 Milk- The Ideal Food (3<*) 

E142 Household Closets and Storage Spaces 

(50 

EI43 Care of the Sewing Machine (3(*) 

E14S Homemade Pickles and Reli.shes (3^) 

ElSl The Home Meat Supply (7rf) 

K163 Fruit Jellies, Preserves, Jams, Marma* 
lades. Conserves, and Butters (3^) 

E168 Reseating Chairs (54) 

E169 CV»lor in Home Decoration (One copy 
free to Michigan residents; 10 cents 
per copy to non-rcvsidents.) 

E170 Color for Clothes (3^) 

K182 Attractive Kitchens (4^*) 

E184 Modern I-.aundry (5<f) 

E185 ('onvenient Kitchens (64) 

E204 (’’anning Meats (34) 

E208 Preservation of Fruits and V’egetables in 
Refrigerated Food Lockers (3<*) 

E213 Honey Flavor Harmonies (54) 

E215 The Growing Child (S^*) 

E2ir) Homemade Toys and Equipment for 
Children (5^) 

E223 Preservation of Meats and Poultry in 
Frozen- Food Lockers (3^) 

(For Control of Household Insects, 
see Entomology) 

HORTICULTURE 

(Apples, Berries, Crapes, Melons, Vegetables, 
Bees) 

C98 How to Make, Clarify and Preserve 
Cider (5<f) 

C130 Cultural Method of the Bearing Vine- 
yard (34) 

C143 Construction and Management of Air- 
cooled and Cold Storages with Special 
Reference to Apples (^4) 

Cl 55 Selection of Orchard Sites in Southern 
Michigan (5^) 

C160 Protecting Cherries from Birds (3<J) 

Cl62 Control of Soil Erosion in Michigan 
Orchards (5^) 

C163 Annual Cover Crops for Michigan Or- 
chards (2^) 

C166 Water Conditioning for Greenhouses (24) 
C177 Peach (Culture in Michigan (15(f) 

5141 Profitable Pruning of the Concord Grape 

5142 Gr^ing in the Apple Orchard (54) 

S164 Diagnosing Orchard Ills (100 

S182 Strawberry Growing in Micnigan (S^) 


5184 Size of Peaches and Size of Crop (5^) 

5185 Roadside Marketing in Michigan (5<f) 
S194 The Use of Peat in the Greenhouse (5?^) 
S209 Consumers’ Demand for Apples (10^) 

5218 Spray Injury Studies No. 1 (10^) 

5219 Spray Injury Studies No. 2 (5^) 

5220 Comparisons of Methods of Making Spray 

Applications (54) 

S232 The Michigan Pear Industry, Its Status 
and Trends (S^) 

S2.37 Trends in Cherry Production (5<f) 

S242 Grape Production Costs and Returns in 
Southwestern Michigan (3(‘) 

5257 Utilization of Land Types for^ Fruit 

Production, Berrien County, Michigan 
054) 

5258 Production and Price Trends in the 

Pitted Red Cherry Industry (54) 

S275 Factors Influencing the Yields of Mont- 
moiency Cherry Orchards in Michigan 
(34) 

S281 Graduated Space Method of Thinning 
Apples (5^) 

S285 Reaction of Greenhouse Plants to Gas 
in the Atmosphere and Soil (54) 

*3398 Refrigerator Cars as Farm Storages (S(i) 

E38 Fertilizing the Mature Apple Orchard 
(34) 

Et48 Pruning Young Fruit Trees (34) 

E157 Muskmelon Reminders (34) 

E196 Protecting Fruit Trees Against Mice and 
Rabbits (34) 

E205 Orchard Fertilization (34) 

*E228 Seasonal Management of Commercial Api* 
aries (10^) 

(Supplement to £228) Beekeeper’s Guide 
to Seasonal Management (34) 

R262 Suggestions on Planting Orchards (34) 


(Vegetables) 


C139 Tomato Diseases in Michigan (5^) 

C140 Home Production of the Family’s Food 
Supply (54) 

CR)5 Celery Production in Michigan (54) 

C169 Marketing Michigan Vegetable Cropv 

(54) 

S249 Cabbage Varieties (10(f) 

S259 The Influence of the Length of the Inter- 
val Between Pickings on the Yield 
and Grade of Pickling Cucumbers (3^) 
S2f>0 Yellow Dwarf Disease of Potatoes (3(f) 
Sa)7 An Economic Study of the Potato Enter- 
prise in Michigan (54) 

S271 The Katahdin Potato in Michigan (3^) 
S273 The Production of Cucumbers for Pick- 
ling Purposes (5^) 

S288 Marketing Potatoes in Michigan (10<) 
S290 Tomato Varieties (lOr*) 

E4 Home Vegetable Garden (54) 

E20 Hotbeds and Coldfraraes (34) 

E83 Growing Peas for the Canning Factory 

(34) 


E130 Small Sash House for Growing Vege- 


table Plants (34) 


E1J>8 Timely Tomato Topics (3<‘) 


LANDSCAPING AND PLANTING 
(Flowers, Trees and Ornamentals) 

C156 Management of Bent Grass Lawns (34) 
SS228 Supplement— Lists of Rock Garden Plants 
(54) 

E12S Insects Infesting Golf Courses and Lawns 

(34) 

E146 Hardy Perennials (10^) 

£152 Hardy Shrubs for Landscape Planting in 
Michigan (7^) 

E160 Ornamental Trees (54) 

E166 Ant Control in Houses and on Lawns 

(34) 

E17S Control of Sucking Insects on Conifers 

(64) 

E178 Evergreens (10^) 

E199 Landscaping the Home Grounds (5#) 

E224 Growing Beautiful Lawns (3^) 
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(For oddUiona! references on Insects Affecting 
OrnamentalSt see Entomology) 

PLANT DISEASES 

C93 Sting on Apples (2<) 

C13S Chestnut Blight in Michigan (3^) 

C139 Tomato Diseases in Michigan (S<) 

C142 Common Diseases of Cereals in Michigan 

C171 Alfalfa Bacterial Wilt in Michigan (24) 
S164 Diagnosing Orchard Ills (104) 

S213 Oat Varieties and Diseases in Upper • 
Peninsula (34) 

S260 Yellow Dwarf Disease of Potatoes (34) 

El 76 Oat Smut Control (34) 

E186 Prevent Wheat Stinking Smut (34) 

E190 Dust Treatment for Seed Corn Diseases 
(34) 

E191 Dust Treatment for Barley Diseases (34) 
£200 Controlling Vegetable Diseases in Seed- 
bed and Coldirame (34) 

E226 Late Blight of Potato (34) 

£227 Bacterial Ring Rot of Potato (34) 


£123 Muck Soil Management lor Onion Vto* 
duction (34) 

£159 Fertiliter Recommendatlona for 1941*42 
(34) 

£203 C^naerving Soil by Better Land Use 
Practices (34) 

£205 Orchard Fertilisation (34) 

E224 Growing Beautiful Lawns (34) 

TAXES 

S301 Michigan Tax Trends (154) 

VEGETABLES (See Hortieulturo) 

VETERINARY SCIENCE 
(S«o Animal Pathologr) 

WEEDS 

S304 Some Important Michujran Weeds (25c— 
One copy free to Michigan residents; 
25c per copy to non-residents) 

ZOOLOGY 


POULTRY 

E51 Feeding for Egg Production (34) 

*ES2 Growliig Heallfay Chicks (24) 

£137 Michigan Turkeys (34) 

E221 Selecting Profitable Layers (34) 


SOCIOLOGY 

5207 Public Health and Educational Services 

in Michigan (54) 

5208 Service Institutions and Organizations in 

Town -Country Communities (54) 

S226 Activities of Churches in Town -Country 
Communities (54) . ... 

S229 Rural School Organization in Michigan 

S236 Population Trends in Michigan (54) 

S261 Changes in the Retail and Service Facil- 
ities of Rural Trade Centers in Mich- 
igan, 1900 to 1930 (54) 

S274 Changes in Standards of Consumption 
During a Depression (5^ 

S283 Some Characteristics of Rural Families 
in Three Michigan Communities ^4) 
S287 The Standard of Living of Farm Fam- 
ilies in Selected Michigan Communities 

(54) 

S289 High School Communities (54) 

S298 The Interests of Rural People as Por- 
trayed in Weekly Newspapers (54) 

S302 The Lansing Region and its Tributary 
Town-Country Communities (104) 


SOILS (Fertilizers, Lawns, Erosion) 

C62 The Simplex Lime Spreader (24) 

C156 The Management of Bent Grass Lawns 

(34) 

C157 Synthetic Manure Production in Mich- 
igan (24) 

C162 (^ntrol of Soil Erosion in Michigan 
Orchards (54) 

C166 Water Conditioning for Greenhouses (24) 
C176 Sbils of Michigan 04) 

S133 Fertilizers— What They Are and How tp 
Use Them (54) 

S180 The Soils of Michigan: Grayling Sand 
(34) 

S192 Causes and Effects of Soil Heaving (24) 
S194 The Use of Peat in the Greenhouse (54) 
S2^ Soil Fertilizatbn for Sugar Beets (54) 

„ $296 Fertilizers lor White Pea Beans (54) 
S299 Soil Management for Potatoes (54) 

S306 Soil Reaction (pH) Preferences of Plants 

£38 Fer^izing the Mature Apple Orchard 
(34) 

£57 Lime for Michigan Soils (34) 

£71 Value and Care of Farm Manure (34) 


C167 Controlling Rats and House Mice (54) 

S279 The Identification of the Sex of Beavers 
(24) 

*3307 Michigan Trappers (S4) 

E218 Producing Wildlife by Good Farm Land 
Use (4?) 

MISCELLANEOUS 

C158 Commercial Mushroom Production (34) 

C170 Keys to the Species of Ribes Occurring 
in the Great Lakes Region (34) 

*E118 Septk Tank Bevrage Ditqpoaal Systems for 
MIchbaB (34) 

E173 Safe Drinking Water (34) 

£222 Log Cabin Construction (154 e copy. No 
free copies) 

R262 Suggestions on Planting Orchards (34) 


TECHNICAL BULLETINS 

(Of value primarily to those engaged in research 
— not for popular reading.) 

T34 A Study of the Factors which Giovem 
Mating in the Honey Bee (54) 

T48 Lecania of Michigan (54) 

T81 Storage and Transportational Diseases of 
Vegetables Due to Sub-oxidation (54) 
T82 Commercial Casein (34) 

T84 The Clarifier and the Filterer in Proc- 
essing Milk (54) 

T85 Studies in the Etiology of Roup and 
Allied Diseases of Fowls (34) 

T86 The Relation of Milk Solids Not Fat to 
Overrun and Quality of Ice Cream (34) 
T87 Paper Wrappers and Their Effect Upon 
Physical and Chemical Properties of 
Horticultural Products (54) 

T88 Investigations on Winter Wheats in 
Michigan (54) 

T90 The Breeding Strains of A-Tester Yellow 
Dent Com (54) 

T92 A Study of the Cause of Honey Fermen- 
tation (54) 

T93 Observatbns on the Pathobgy of Bac- 
terium Abortus Infectbns (34) 

T95 Studies in Flax Rettmg (104) 

T96 A Local Farm Real Estate Prbe Index 

T97 Stupes on the Overwbtering and Modes 
oMnfection of the Fire Blight Organ- 

T98 Further^^tudies on the Values of Non- 
Virulent Livmg Culture Vaccination of 
Cattle Agamst Brucella Abortus In- 
fection (54) 

T99 Defective Graft Unions m the Apple and 
Pear (154) 
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TlOO The Differentiation of the Species of the 
Genus Brucella (34) 

T301 A Test for Water-Soluble Phosphorus 

T102 A Qualities of Butter (54) 

T103 The Pathoipenictty of the Species of the 
Genus Brucella for the Fowl (54) 

T104 The Phyaiotoffical Effects of Ethylene 
Gas Upon Celery, Tomatoes, and Cer- 
tain Fruits ($4) 

T105 The Result of a Five Year Mineral Feed- 
Investigation with Dairy Cattle 

T106 The Fruitinir Habits and Pruning of the 
Campbell £arly Grape (54) 

T109 Pullorum^ Disease (34) 

TllO A Contribution to the Bacteriology and 
^ Pathology of the Bovine Udder (54) 
Till Black Raspberry Studies (54) 

T112 Residual Effects of Fruit Thinning with 
the Lombard Plum (54) 

Tin The Stone Cells of the Pear (104) 

T114 Fertilisers and Soils in Relation to Con- 
cord Grapes in Southwestern Michigan 
(54) 

TllS The Diagnosis of Species of Fusarium by 
Use of Growth- Inhibiting Substances 
in the Culture Medium (154) 

T117 Experiments with the Tuber Index 
Method of Controlling Virus Disease 
of Potatoes (54) 

T119 V^tative ^Propagation of the Black 

T120 Trends in Purchasing Power and Cost of 
Prrxluction of Fruits (154) 

T121 Fermentation Studies with Soft Wheat 
Flours (54) 

T122 The Dissociation of Salmonella Pullornm 
and Related Species (54) 

T123 The Diagnosis of Brucella Infection in 
Animals and Man by Rapid Micro- 
scopic Agglutination (34) 

T124 The Various Effects of Frost Protectors 
on Tomato Plants (54) 

ri25 Further Obsjcrvations and Experiments 
with Mosaic Diseases of Raspberries. 
Blackberries and Dewberries (54) 

1126 Experiments in Cucumber Fermentation 

ri27 Control of Caecal Coccidiosis in 

Chickens (34) 

ri28 Anatomy of Phaseolus Vnlgaris L, Var. 
BItKk Valentine (54) 

ri29 Studies on the Biological Decomposition 
of Peat (104) 

ri30 Field Studies of Bud Sports in Tree 
Fruits in Michigan (54) 
ri31 The United States Export and import 
Tr^e in Dairy Products (54) 
ri32 Soil Testing 204 a copy except for single 
copies free to Mich. Voc, Agr. teachers 
and Co. Agr. Agents, and to staff 
members of Agr. Experiment Stations 
of other states. (Useful only with soil 
testing outfit) 

ri33 Insurance of Farm Families (54) 
ri34 Phosphorus Requirement of Dairy Cattle 
When Alfalfa Furnishes the Principal 
Source of Protein (154) 
ri35 The Relation of Certain Soil Character- 
istics to Forest Growth and Composi- 
tion in the Northern Hardwood Forest 
of Northern Michigan ( 104 ) 

?136 Relation of Light Intensity to Fruit 
Setting in the Sour Cherry (54) 

'138 Study of the Changes in Basal Metabo- 
lism Produced by Drinking Chicory and 
Chicory-Coffee Brews (54; 

'140 Experimental Work on Cucumber Fer- 
mentation (54) 

'141 Relation of Light Potassium, and Calcium 
Deficiencies to Photosynthesis, Protein 
Synthesis, and Translocation (54) 


T142 The Growth of Mycobacterium Para- 
tuberculosis in Tissue Culture (54) 
T143 Studies of Nitrogen Fixation in Some 
Michigan Soils (54) 

T144 Involution of the Uterin Mucosa in the 
Ewe (104) 

T145 The Effect of Homogenization on Some 
of the Physical and Chemical Prop- 
erties of Milk (54) 

T146 Experimental Work on Cucumber Fer- 
mentation (34) 

T147 The Solubility of Applied Nutrients in 
Muck Soils and the Composition and 
Quality of Certain Muck Crops as 
Influenced by Soil Reaction Changes 
and Moisture Conditions (104) 

T148 On the Control of Tapeworm Infestation 
in Chickens with Notes on the Pathol- 
ogy of the Intestines of the Hosts (54) 
T149 Studies in Brucella Infections (104) 

T150 The Pathology of Rickets in Dairy 
Calves (54) 

T151 The Pollination of the Highbush Blue- 
berry (54) 

T152 A Study of Stewart’s Disease of Sweet 
Com Caused by Phytomonas stewarti 

T153 The ^Vaccinal Immunization of Cattle for 
Bang's Disease (54) 

T154 The Toxicity of Combinations of Nico- 
tine Under Michigan Conditions, to the 
Tree and to the filing Moth (54) 
T155 The Fusarium Yellows Disease of Celery 
(154) ^ 

T156 Chemical Constitution and Biological 
Properties of the Endo-Antigen of the 
Brucella Group of Micro-organisms 

(54) 

T157 Experimental Work of Cucumber Fer- 
mentation, Parts IX, X, XI, XII (54) 
T1S8 Factors Involved in Accuracy of Testing 
Milk Samples (54) 

T159 The Manganese Content of Feedstuffs and 
Its Relation to Poultry Nutrition (54) 
T160 Physiological Investigations of Red Rasp- 
berry Plants Inoculated with Red 
Raspberry Mosaic (54) 

T161 Studies in the Nature of the Pomologi- 
cal Variety (34) 

T162 The Relative Importance of Various Fac- 
tors influencing Profits in Strawberry 
Production (154) 

T163 Causes and Effects of Size Differences 
in Apple Trees in the Nursery (104) 
T164 Effect of Heat on Milk With Especial 
Reference to the Cooked Flavor (54) 
T165 Formulas for Finding Estimates for Two 
and Three Missing Plots in Random- 
ized Block Layouts (34) 

T166 Studies of the Eastern Ruffed Grouse in 
Michigan (54) 

T167 The Use of Fertilizers and Lime on Na- 
tive Pastures in Michigan (54) 

T168 A Study of the Protein -Nucleates of the 
Species of the Genus Brucella (34) 

T169 “Thin Wood” Pruning Considered from 
the Standpoint of Photosynthate Pro- 
duction (34) 

T170 The Relation of Nutrition to the De- 
velopment of Necrotic Enteritis in 
Swine (34) 

T171 A Study of Three Methods of Research 
in Home Management (34) 

T172 An Electrical Resistance Method for the 
Continuous Measurement of Soil Mois- 
ture Under Field Conditions (54) 

T173 A Study of Some Factors Affecti^ the 
Efficiency^ of Encarsia Formosa (^an, 
an Aphelinid Parasite of the Green- 
House White Fly, Trialeurodes VoPor> 
ariorum (Westw.) (34) 

T174 The Development of Mold on Cold Stor- 
age Eggs and Methods of Omtrol (54) 
T175 Landfonn Types (34) 
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StngU Copiet Fre§ 

T176 The Detection, Distribution and Mobility 
of Certain Elements in the Tissues of 
Plants Growing Under Different Con- 
ditions as Determined by the Spectro- 
graphic Method (5^) 

T177 Studies in Brucellosis (10^) 


MEMOIRS 

M2 Studies of Osteologv and Myology of 
the Beaver — a copy. No free 
copies.) 

M3 Studies on the Trematode Parasites of 
Ducks in Michigan with Special Ref- 
erence to the Mallard (15^) 


QUARTERLY BULLETINS 

Vol. 21, No. 1, August 1938 
Vol. 21, No. 2, November 1938 
Vol. 21, No. 4, May 1939 
Vol. 22, No. 4, May 1940 
Vol. 23, No. 3, February 1941 
Vol. 23, No. 4, May 1941 
«Vol. 24, No. 1, August IMl 


4-H CLUB 

The 4-H Club Bulletins are special subject 
bulletins pr^ared for leaders and members of 
Michigan 4-H Clubs. Copies of these bulletins 
for the use of 4-H Clubs may be secured from 
the office of your County Agricultural Agent. 

For individuals other than members of Michigan 
4-H Clubs, there will be a charge on all Club bul- 
letins. Handicraft Bulletins 11a, lib, and 11c — 
154 copy; all others — 104 pcf‘ copy, 

H2 Potato Club Work 1(W 
H3 Michigan 4-H Bean Clubs 10^ 

H5 Pig Club Manual 1(W 
H7 Corn Club Work 10^1 


H9a The Well-Dressed Girl in Cotton, Proj- 
ect I 10^ 

H9b Summer Wardrobe 10^ 

H9k The Summer Costume 10^ 

H9d The 4.H Girl in Wool 10^ 

»H10 4-H Canning It^ 

Hi la Handicraft Club Work 
^ Hub Handicraft Club Work, 

Advanced 

Hllc Handicraft Club Work, 

Advanced 

H12 4-H School Lunch Clubs 
H17 4-H Dairy Club Manual lUC 
H19 Michigan 4-H Forest Rangers 
H24 Forest Warden’s Handbook 10<i 
H25 Farm Electricity for 4-H Clubs 10^ 

H26 Wood Identification for 4-H Clubs 10^ 
H28 Health 10^ 

H29 Conservation Program for Michigan 4-H 
Clubs lOf 

H30 4-H Food Preparation, Project I— Break- 
fast 10(lf 

H30a 4-H Food Preparation, Project II — 
Luncheon and Supper 10^ 

H31 Forest Fire Study for 4-H Clubs 
(First year) 10^ 

H31a Forest Fire Study for 4-H Clubs 
(Second year) 10^ 

H32 4-H Food Preparation, Meal Planning, 
Project III— Dinner \Q4 
H33 Soil Conservation Program 10(f 
H34 4-H Garden Club Suggestions 10<^ 

H35 Advanced 4-H Canning 104 
H36 4-H Pheasant Propagation Management 
Project 104 

H37 Electrical Projects for 4-H Clubs 104 
H38 4-H Sheep Club Manual 10^ 

H39 4-H Colt Club Manual 10^ 

H40 Michigan Deer Herd 104 
H41 Soil (Conservation for 4-H Clubs 
H42 The 4-H Club Entertains 
H43 The Girls Room 10^ 

H44 The 4-H Club Boy — His Health - His 
Clothes — His Manners 10^ 

»H4S 4.H Club Baking Project 19^ 

Wildflower Project (Outline lor 4-H 
Clubs) 10# 

*H48 4-H Club Flower Gardening Project 10c 


[(Wood Work) 
15# each 
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FROM MINERALS TO VITAMINS 

THE STORY OF A CHANGE IN EMPHASIS 
IN CATTLE FEEDING 


With each passing year it appears to the dairyman and livestock 
producer that his troubles are multiplying. Old disorders spread or 
become more acute. New ones appear, as if from nowhere. Prices of 
feeds or other supplies that must be purchased seem mostly to go up. 
Prices of the finished products that are offered for sale seem mostly 
to go down. It certainly isn’t becoming any easier to obtain a profit 
from the dairy or livestock enterprise and often it seems to be more 
difficult. Such, anyway, are the impressions that may be gained from 
talking with almost any producer. Perhaps they are due, at least in 
part, to the fact that the happenings and conditions of the present are 
fresher and in sharper focus than those of a decade or generation ago. 
In the worry and disturbance caused by something new, or apparently 
new, we are likely to forget some of the lessons taught by the difficul- 
ties and experiences of the past. 

Emphasis that is now being placed on the importance of nutrition 
to the general welfare — including such questions as “adequate” and 
“balanced” diets, vitamin-deficient and vitamin-reinforced foods, min- 
eral and vitamin concentrates, and finally the role of the farmer in 
connection with all these products — makes it appropriate to recount 
briefly the story of a series of studies begun over two decades ago at 
the Michigan Agricultural Experiment Station and dealing with cer- 
tain problems confronting the dairy industry. 

Some Early Objectivea in Feeding Miiicral Supplements — Previous 
to and at the time this series of studies was begun at the Michigan 
Experiment Station in the early “twenties,” dairymen and other live- 
stock raisers had been experiencing rconsiderable difficulty with abor- 
tion, retained placentae, and weak calves. Linseed meal was being 
rather generally fed as a protein supplement, though it was relatively 
expensive as compared with certain other high-protein feeds, such as 
cottonseed meal. There was an almost universal prejudice against this 
latter material because of its supposed constipating influence and the 
alleged toxic properties of one of its constituents — gossypol. The bulk 
of the ration, of course, consisted of home-grown roughage, often 
poor -grade hay, wheat straw or other relatively low-grade materials. 
Many attributed the abortion and associated disorders to a deficiency 
of certain minerals, especially calcium, in the ration and then sought 
to counteract the deficiency by feeding costly mineral supplements. 
So general had this practice become that literally hundreds of thou- 
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sands of dollars were being spent annually by Michigan producers for 
various commercial mineral preparations that were added to the regular 
rations, although even with such supplements the disorders which they 
were supposed to alleviate often continued. 

It was at this point or under these conditions that the Michigan 
Station outlined a program of research designed to throw more light on 
the mineral content of the feeds that cattle were getting and on their 
requirements for normal growth, reproduction and the production of 
milk (Reed, O. E. and Huffman, C. F. — Mich. Agr. Exp. Sta. Tech. 
Bui. 105. 1930). This investigation soon established the fact that, on 
the whole, the feeds that were being fed were not deficient in such 
essential minerals as calcium, magnesium and iron; particularly was 
this true when good quality roughage, such as well-grown and well- 
cured timothy hay, was fed in liberal amounts (Huffman, C. F., Robin- 
son, C. S. and Winter, D. B. — Jour. Dairy Sci. 13 : 432-448. 1930). This 
led to the surmise that perhaps the prejudice against cottonseed meal 
was likewise ill-founded and that the abortions, retained placentae and 
associated disorders might be due to some constituent or constituents 
that the poor hay or roughage carries that the good timothy does not 
possess — or, on the other hand, to some constituent or constituents 
that the good timothy hay carries but that are not found in poor quality 
roughage. This idea was at least partly confirmed when livestock that 
was fed no cottonseed meal but whose roughage consisted of wheat 
straw, cottonseed hulls or coarse poor quality hay developed those 
symptoms (Reed, O. E., Huffman, C. F. and Addington, L. H. — Jour. 
Dairy Sci. 11 : 4^-515. 1928). It was further confirmed by trials in 
which as much as 18 pounds of cottonseed meal was fed per day with- 
out any ill effects, when accompanied by good quality roughage (Huff- 
man, C. F. and Moore, L. A. — Jour. Dairy Sci. 12 : 410-418. 1929; also, 
Huffman, C. F. and Moore, L. A. — ^Jour. Dairy Sci. 13 : 478-494. 1930). 

Incidentally, the results of these same studies thoroughly discounted 
the rather generally held opinion that relatively great bulk is neces- 
sary in the dairy ration and that constipation and other digestive dis- 
turbances are almost invariably associated with concentrated rations 
(Moore, L. A., Huffman, C. F. and Plum, M. M. — Jour. Agr. Res. 44 
(10) : 789-796. 1932). 

The Immediate Cause of Blindness Associated with Improper 
Rations — ^That poor reproduction, general weakness and convulsions 
should result from feeding unbalanced or deficient rations did not seem 
unreasonable or difficult to understand. Indeed, such results might be 
expected. How or why a nutrient deficiency should lead to blindness, 
which was encountered in some of the experimental studies and appar- 
ently was to be attributed to toxic or deficient rations, however, was 
more puzzling. In the early “thirties” Moore and some of his asso- 
ciates gave special attention to this question. With the aid of the 
ophthalmoscope as well as of many dissections, they discovered that in 
animals restricted to low-grade roughage, there was a constriction of 
the canal in the bony structure between eye and brain. This resulted 
in pressure on the optic nerve sufficient to cause it to cease functioning 
(Moore, L. A., Huffman, C. F. and Duncan, C. W. — ^Jour. Nutrition. 
P (5): 533-551. 1935; also Moore, L. A. — Jour. Nutrition. 17 (5): 443- 
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449. 1939). No similar constriction developed in the bone openings 
through which the optic nerves passed of the animals fed high-grade 
roughage. 

Later studies have shown that these same nutrient deficiency symp- 
toms are associated with increased cerebro- spinal fluid pressure (Moore, 
L. A. and Sykes, J. F. — ^Am. Jour. Physiol. 130 (4) : 484-489. 1940). 

A Change in Objectives in Feeding Experiments — In view of those 
findings, the problem then became one of trying to discover what it is 
in low-grade roughage that brings on, or what is in high-grade rough- 
age that prevents, general weakness, poor reproduction, blindness and 
associated symptoms. Possibility of its being an excess or a deficiency 
of certain mineral constituents had been largely eliminated in the earlier 
feeding experiments with mineral supplements. That it was any one 
of the major organic food substances — carbohydrates, proteins, oils — 
did not seem probable, for these could be, indeed had been, altered 
more or less at will through the feeding of different amounts of various 
concentrates such as cottonseed meal. Attention was therefore directed 
toward a study of some of the minor, though perhaps very important, 
organic constituents. 

The many details of the puocedures employed to isolate and identify 
these constituents, to determine the amounts that are found in good 
and poor roughage of different kinds, and then through feeding trials 
under controlled conditions to study their influence on general health, 
condition and performance of animals, need not be recounted here. 
'Phey may be summarized, however, in the statement that carotene, the 
])recursor or parent material of Vitamin A, was established as the con- 
stituent mainly responsible for the very striking difference in influence 
of good and of poor roughage on the animals. This was first brought 
out in 1939 (Moore, L. A. — Jour. Nutrition. 17 (5) : 443-459. 1939; also, 
Snyder, W. W. and Moore, L. A. — Jour. Dairy Sci. 23 (5) : 363-371. 
1Q40). 

The Carotene Content of Roughage and Carotene Requirement of 
the Dairy Cow — The portion of roughage that is digestible has long 
been recognized as varying greatly with kind and likewise stage of 
maturity at which the plant is cut and methods of curing. Carotene 
content, however, shows a much greater variation. It may be as high 
as 400 or 500 parts per million (one-twentieth of one per cent) in dried 
herbage cut while very young and tender, from 100 to 200 parts per 
million (one-hundredth of one per cent) in freshly cut herbage at the 
blossoming stage, from 20 to 40 parts per million in well-cured hay, 
and as low as only 4 or 5 parts per million (one-two thousandth of one 
per cent) in low-grade roughage. The extremes given here represent 
a difference of ITO to 1 and mean that from the standpoint of this 
important food constituent, a pound of good quality freshly cut hay 
may be the equivalent of SO to 100 pounds of wheat straw or 25 to 50 
pounds of overripe coarse timothy nay. Expressed in different terms, 
the cow that would normally require 10 pounds of good roughage to 
obtain a day's supply of carotene would have to consume and digest 
75 to 150 pounds of very low-grade roughage to obtain the ^ame sup- 
ply~an obvious impossibility. 
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A 1,000-pound cow normally consumes from 35 to 40 pounds of feed 
per day, of which at least 25 to 30 pounds will consist of roughage. 
The studies at the Michigan Station indicate that in order to maintain 
good health and avoid reproductive difficulties, the day’s ration should 
provide a minimum of 50,000 micrograms (50 milligrams or 1/20 of a 
gram, slightly less than 1/500 of an ounce) of carotene. If high Vita- 
min A content milk is to be produced, the ration should contain several 
times that amount. A normal ration of high-grade roughage provides 
those quantities, with a margin of safety, even after allowing for a 
gradual loss in carotene content upon storage for many months in 
mow, stack or silo. A large ration of low-grade roughage does not 
provide them. 

The Feeding Problem Focuses on Roughages — ^An important result 
of this series o£ studies has been to divert some of the attention of in- 
vestigators, dairymen and other cattle feeders from concentrates to 
roughage. This is not because concentrates are any less important 
than formerly, but because the roughage is coming to be recognized as 
relatively more important than it has been commonly regarded. With- 
out adequate amounts of carotene, one of its very small but important 
fractions, the full nutritive value of the concentrates and other frac- 
tions of the roughage is not realized. 

Roughage is peculiarly, indeed almost exclusively, the farmer’s own 
problem. Neither the feed dealer nor the veterinarian has anything 
to do with it. It is good, bad or indifferent, depending on what kind 
the farmer grows, when he cuts it and how he cures and stores it. 
When a high grade is available in liberal quantities, it substantially 
reduces the amounts of concentrates that at one time were considered 
necessary in stock feeding. This makes the farmer less dependent than 
formerly on the feed market and reduces his cash outlay. At the same 
time, it implies that the knowledge and technique required for the 
production of high-quality roughage is no less important in contribut- 
ing to his success than is his knowledge of what constitutes good types 
of animals and his skill in their breeding and care. 

Finally, but not unimportant, the information that has been ob- 
tained places at the dairyman’s disposal a means of producing an 
essential food richer than ever in vitamins that, when properly used, 
will make an increasingly important contribution to human nutrition 
and health. It cannot help but be a matter of satisfaction to him that 
when he is doing a better job of raising forage and feeding his stock, 
he is at the same time doing his bit for a better living standard and 
the general welfare. 

V. R. Gardner, 

Director, 

Michigan Agricultural Experiment Station. 
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CALF SCOURS 


a F. CLARK . 
Section of Animal Pathology 


Calf scours is a term applied to dysentery or diarrhea of calves. 
There are two principal forms. The first form is an infectious bac- 
terial disease affecting very young* calves, often called white scours. 
The second form more often affects calves- over a week of age and is 
usually associated with faulty management practices. This form is 
sometimes referred to as dietary scours. 

White scours is most often caused by colon type bacteria. These 
germs are normal inhabitants. of the intestinal canal of animals and do 
not usually produce disease. Protective antibodies are present in the 
blood stream of most adult cattle which protect them from invasion 
by this type of germ. These antibodies are transferred from the cow to 
the calf by way of the colostral milk. At birth the mucous membrane 
lining of the intestine of the calf in an immature condition, so as to 
])ermit the absorption of antibodies from the colostral milk. In this 
immature condition, the intestine is more readily invaded by bacteria, 
taken in as the calf is fed. In some herds, the colon bacillus, by pass- 
ing through and producing disease in a series of calves, attains great 
disease-producing power. The stage is then set for a severe outbreak 
of white scours. If cows are fed rations inadequate in vitamin A, the 
milk may be undesirably low in this element. Adequate vitamin A helps 
the calf to resist infection by w^ay of the intestinal tract. In herds 
affected with Bang’s disease, calves may be delivered prematurely and 
thus be very susceptible to this type of disease. 

Dietary scours is more often seen in calves over a week old. While 
i)acleria are important in causing this form, contributory factors are 
also very important. Some of these factors are overfeeding, feeding 
of cold milk, irregular feeding hours, milk low in vitamin A content, 
dirty feeding pails, wet or under-bedded pens, and allowing calves to 
suck one another’s ears or mouths. Any one or several of these factors 
may be important, varying in different herds. 

White scours, being an infectious disease, produces tissue changes 
characteristic of enteritis (inflammation of intestine) and septicemia 
(blood poisoning). Symptoms commonly seen by the attendant include 
marked prostration, persistent diarrhea, usually light in color, lack of 
appetite and rapid loss of weight. Very young calves are affected most 
often at 2-3 days of age. The course of the disease is rapid, and most 
affected calves die within 1-3 days after sickening. 

Dietary scours presents, as a rule, a less severe picture. The out- 
standing symptom is an intermittent or continuous diarrhea, varying 
in color according to age of calf and feed. Such calves are often un- 
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thrifty, hav€ a dull hair coat, arc liatless, and fail to grow as rapidly 
as is desirable. 

For the treatment of white scours, specific serums and bacterins 
arc prepared by biological manufacturers for use by veterinarians. 
These products have apparently shown considerable merit in some 
outbreaks. They must be properly handled and used as indicated by 
the producers. Logically, best results might be expected from a product 
prepared from germs found in cases on the particular farm. Neces- 
sarily this is an expensive procedure and only warranted where the 
livestock is very valuable. In addition to the biological products, stimu- 
lative treatments, blood transfusions and fluid injections are advisable. 
In some of the western states the feeding of acidophilus milk has been 
of considerable help. It should be emphasized here that because of the 
acute nature of the disease the assistance of a good veterinarian should 
be had as early as possible. 

Cases of dietary scours are usually simpler to control than those 
of white scours. First, try to locate faulty feeding or management 
practices and correct them. Reduce the amount of milk fed by one- 
half. Give one or two raw eggs after each feeding, according to size 
of calf. A heaping tablespoon of the following mixture stirred into the 
milk may be helpful : equal parts by weight of baking soda, powdered 
ginger, and precipitated chalk. 

Prevention should be the watchword in considering calf scours. The 
adage **an ounce of prevention is worth a pound of cure'* is nowhere 
more applicable. Preventive measures are much the same for both 
type of scours. 

1. Provide a clean, dry, well-bedded maternity stall in which the 
cow may calve. It is wise to clean and disinfect the maternity stall 
after each cow has calved there. It is presumed that the cow has been 
properly fed so that there will be adequate vitamin A in the milk on 
freshening. 

2. Disinfect the navel of the calf with tincture of iodine as soon 
after birth as practicable. 

3. Make certain that the calf receives colo.stral milk as early as 
possible, by assisting it to nurse if necessary. Check to be certain 
that some milk is obtained from each quarter of the udder. 

4. Do not allow the calf to consume an overload of colostrum. 
The present-day high-producing dairy cow produces more milk than 
even the most vigorous newborn calf can successfully consume. If 
the calf is to be pail-fed it may learn to drink more readily if removed 
from the cow soon after active bowel function is established. 

5. Continue the feeding of dam's milk for a week after birth. 

6. Begin pail feeding by giving milk amounting to 6-8 per cent 
of the body weight per day. Feed at regular hours and intervals, in 
clean pails, at a temperature of 98-100® F. Weak calves may do better 
if fed three times daily. 

7. Keep the calf pens well bedded and dry. Elevated floors, of 
heavy, expaiided metal are excellent. Single pens are to be preferred. 
If several calves must be kept together, it may be well to tie them 
after feeding milk so as to discourage sucking. 

8. If scouring or other disease appears in calves, consult the best 
qualified veterinarian possible to employ. 
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FEEDING AND CONFINEMENT REARING EXPERIMENT 
WITH TURKEYS DURING 1940 


F N. BARRETT. C. G. CARD and A.SHI.EY IIEKRIDGE 
SkrTTON OK Poultry Husb\ni>ry ani» I^akf City Exim rimknt Station 


The production of market turkeys is an enterprise that has increased 
in importance on Michigan farms in recent years. Conservative esti- 
mates indicate that this state produces annually 600,000 turkeys with 
a valuation of $2,000,000. Michigan is fortunately situated, with refer- 
ence to climate and markets, for the production of quality turkeys and, 
with the more recent advances in understanding of the control of pro- 
duction factors, it seems probable that this business will become an 
even more important part of the general agricultural program. In all 
of the older sections of the country, the continued use of land for the 
rearing of birds has increased the hazards from contamination, and 
this is resulting in a gradual transition from the use of free range to 
some system of confinement or semi-confinement. Confinement systems 
have made possible a better control of losses due to diseases and 
predators, as well as other factors of production, but in turn have 
presented new problems, perhaps of a more fundamental nature. Con- 
finement rearing methods, because they are more exacting in their 
demands for perfection of diet and general biological understanding, 
have stimulated a systematic study of the basic requirements of turkeys. 

This report is the sixth of a series of turkey production studies in 
which the rearing method and manner of presenting data are com- 
parable. Earlier trials resulted in the development of mashes which 
apparently are adequate for normal growth and the excellent develop- 
ment of turkeys reared under confinement conditions. The more re 
cent work has been concerned with reducing feeding and rearing costs 
without limiting the finest development of the birds. In this connection, 
it appeared that very little was actually known about the factors that 
may influence either the proportion of grain to mash that the birds 
consume or a possible preference of turkeys for certain grains when 
given a free choice. The price of whole grains usually does not ex- 
ceed half that of mash, and it is obvious that a relatively high pro- 
portion of grain in the diet is desirable. Since 1935, the grain per- 
centages, under a free-choice system, have varied from as low as 19 
to as high as 64.9 per cent and, up to this point, the cost per pound of 
gain has tended to decrease in a very consistent manner as the propor- 
tion of grain was increased. The two factors that have thus far resulted 
in the greatest intake of whole grain have been the use of high-protem 
mashes during the growing period and a free choice of the four grams: 
corn, wheat and oats and barley. The startling thing about the gram 
feeding trials has been the enthusiasm that turkeys display 
Oats are not usually given much consideration as a turkey feed, but 
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the birds consume them most eagerly from the start to the finish. 
Oats have comprised slightly more than SO per cent, on an average, 
of all grain consumed. The desirability of utilizing as high a percent- 
age as possible of farm-grown grains is self-evident and these studies 
arc being continued in connection with observations on bird type and 
management methods. 

1940 Objectives 

The free-choice grain feeding trials of 1938 and 1939 indicated a 
possibility of influencing the proportion of grain to mash consumed 
and the resulting cost, by including several grains in the diet instead 
of but one (corn), as is a common practice. The four grains used in 
these trials were corn, wheat, oats and barley. When these four grains, 
instead of corn alone, are provided in separate compartments with the 
27-per cent protein mash 7, the proportion of grain consumed consist- 
ently increases from an average of 30 per cent to an average of approxi- 
mately 53 per cent of the entire diet. Oats have invariably been in 
first place and have averaged slightly more than 50 per cent of all 
the grain consumed. Because turkeys showed a definite preference for 
oats, and because of the impracticability of using numerous grains, it was 
decided to conduct trials in 1940 using a choice of corn and oats in 
comparison with corn alone as the grain part of the diet. Four pens 
of turkeys were used with these two grains, two pens of which were 
provided with the 27-per cent protein mash 7 and two pens with the 
31-per cent concentrate mash 13. A check pen was included with the 
27-per cent mash, and corn was the only grain. The remaining five 
pens used in the breed and type studies also. included this latter com- 
bination. The turkeys receiving corn and oats were given a full oppor- 
tunity to express a possible preference for either grain at the various 
stages of development. The feeding plan is given in Table 1-A of this 
article. 

Cost and rearing studies were continued this year with Standard 
Bronze, small-type Bronze, and two crosses of small-type Bronze and 


Table 1. Rations. 


Mnnh Niifnhftr 

7 

13 



Protein Content of Mash 

Per cent 

Per cent 


10 

6 


15 

15 


10 

10 


10 



14 

12 

Pjsh 


8.5 

skimmiik 

10 

10 

Soybean oil meal 

22 

25 

Alfft-lfe rnftal , 

5 

10 

("?a1f.lurn oerhemat® 

1 

2 

Salt . .. 

1 

1 

*Cod liver oh - , r 

2 

.5 




Total 

100 

100 



♦Cod liver oil of Sfi vitamin D units was used In ration 7 while a “fortified*’ oil of approximately 400 
units was used in ration 13. Cod liver oU was discontinued in all rations after the sixteenth weeV. 
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Table 1-A* Feeding plan. 


Pen 

Breeding 

Number 

of 

Birds 

Hatching Date 

Mash 

Grain 

1 

Small Type 

30 

April 16 

7 

Com 


Crofls-bred 

30 

April 16 

7 

Corn 


Cross-bred 

30 

April 15 

7 

Corn 


Bronze 

30 

April 15 

7 

Corn 

HHHHHHSHI 

Bronze 

30 

April 1.6 

7 

Corn, oats 

HfvHMHUHHMH 

Bronze 

30 

April 15 

7 and 13 

Corn, oats 

7 

Small Type 

30 

May 27 

7 

Cora 

8 

Bronze. 

30 

May 27 

7 

Corn, oats 

*9 

Bronze 

30 

May 27 

7 and 13 

Corn, oats 

10 

Bourbon Red 

30 

May 31 

7 

Com 








Mash was available at all times from the first day to the end of the tnals 

Chopped fresh alfalfa was given daily after the sixth week. Grain and gravel were added to all 
diets at the end of the eighth week 

♦Pens 6 and 9 received mash 7 until the end of the eighth week, after wlilch time both pens received 
ma.sh 13 until the completion of the trials 

tPen 2 was composed of poults resulting from a cross-mating of a Standard Bronze male and small 
type females, while pen 3 were poults from a cross of a small type male and Standard Bronze 
females 


Standard Bronze turkeys. A pen of the Bourbon Red breed was also 
included this year. 

Observations as to the practicability of using a turkey house and 
also as to tlie use of a coblilcstone yard for the rearing of market 
turkeys and the control of losses is a continuing project. The cobble- 
stone yards, which arc approximately 60 by 80 feet in size, had pre- 
viously quartered 100 birds from the end of the starting period to 
maturity. In order to determine the possible bird capacity, the number 
of turkey.s was increased to 135 in this year’s trials. 

Incubation and Starting Methods 

The poults used in these trials were hatched at the poultry labora- 
tory at East Lansing from eggs produced by the breeding flocks at 
the Lake City Experiment Station, with the exception of the Bourbon 
Reds which were purchased from a breeder as day-old poults. The 
hatching date for the different pens is given in Table 1-A. The young 
poults were kept for the first 24 hours in baby chick boxes. At the 
end of that time they were placed under small brooders in the labora- 
tory in lots of about 40 poults each. Mash 7 in hoppers, together with 
water in vacuum fountains, was the only food given for the first week. 
Burlap was used as a floor covering for the first three or four days, 
after which time fine shavings were used until the birds were removed 
to Lake City. 

Experimental Pens at East Lansing 

At the end of the first week the poults were sorted into experi- 
mental lots of 30 each. Each lot was provided with an indoor pen, 4^ 
feet wide and 10 feet long, with an electric hover. Perches were added 
when the hovers were no longer required. 

Because the poults for the second trial were hatched six weeks later 
than those of the first trial, it was necessary to remove the first lot 
to quarters in a laying house to give the preferred location in the 
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Table 2. Proportion of nuuib and grain contiimed.* 


(Total mash and grain consumed equal 100) 


Pen 

0-4 

we^ 

5-8 

weeks 

0-12 

weeks 

13-16 

weeks 

17*20 

weeks 

21-24 

weeks 

25-26 

weeks 

Mash 

Grain 

1 

s 

Grain 

1 

s 

Grain 

1 

s 

1 

o 

1 

s 

Grain 

1 

s 

Grain 

1 

a 

1 

1 

100 

0.0 

100 


75.5 

24.5 

76.3 

23.7 

63.1 

86.9 

44.6 

55.4 

25.8 

74.2 

2 

100 

0.0 

100 

0.0 

73,0 


67.7 

32.3 

50.8 


42.7 

57.8 

27.1 

72.9 

*8 

100 

0.0 

100 

0.0 

77.6 

22.4 

72.3 

27.7 

67.6 

32.5 

46.5 

53.5 

28.2 

71.8 

4 

100 

0.0 

100 

0.0 

78.5 

21.5 

73.2 

26.8 

65.5 

84 

52.0 

48.0 

82.8 

67.7 

5 

100 

0.0 

100 

0 0 

54.6 

45 4 

46.3 

53.7 

30.0 

61. C 

25.8 

74.7 

13.7 

86.3 

6 

100 

0 0 

100 

0.0 

49.2 

50.8 

46.3 

58.7 

41.5 

58.5 

82.1 

67.9 

12.0 

87.1 

7 

100 


100 

0 0 

90.6 

9.4 

75.8 

24 2 

60.0 

KDK] 

81.8 



82.0 

8 

100 


100 

EKl 

57.7 

42.3 


47.0 

38.1 

61.0 


79.7 

kSIB 

79.8 

9 

100 

0.0 

100 

0 0 

56.8 

43.2 

49.2 


31.7 

68.3 

15 4 

84.6 


84.0 

10 

100 


100 

0 0 

83.2 

16.8 

81.4 

18.6 

69.7 


28 2 

71.7 

21.1 

78.9 


^Mash in hoppers at all times. Grain,.in^hopper8^after the eij^hth week until the end of the trials. 


laboratory to the younger birds. The birds remained in these quarters 
until removed to Lake City at the end of the seventh week. 

The poults of the second trial remained in the quarters first men- 
tioned until the end of the fourth week when they, in turn, were 
removed to pens in the laying house until they were six weeks of age. 
With each lot it was necessary to keep the poults under the conditions 
described until their age and the weather conditions made it possible 
to transfer them to the large, open house at Lake City. 

The Lake City Turkey House 

At the Lake City Station, each group of turkeys was confined to a 
pen 10 feet wide and 24 feet deep in the open-front turkey house. 
This building, which is 100 feet long, is constructed of rough lumber 
and poles. The house is divided into 10 pens with wire and wood par- 
titions. At the end and back walls are hinged panels that may be 
opened for summer ventilation. At the rear of each pen are perches 
and a screened dropping board. The floor is of concrete, and straw 
was used for litter. 

Table 2- A. Poundc of mask ami grain contumed by periods. 


(Calculated on basis of one average bird) 


Pen 

1-4 

weeks 

5-8 

weeks 

9-12 

weeks 

13-16 

weeks 

17-20 

weeks 



1 

s 

Grain 

1 

s 

Grain 

Mash 

Grain 

1 

s 

Grain 

Mash 

Grain 

i 

s 

Grain 

1 

s 

1 

0 

1 

1.48 

0.0 

6.36 

0.0 

6.00 

2.23 

8.80 

2.73 


4.72 

6.74 

8.36 

2.37 

6.43 

3 

1.58 

0.0 

6.95 

0.0 

7.21 

2.66 

8.28 

8.95 


5.38 

6.61 

8.95 

2.41 

6.51 

3 

1.77 

0.0 

7.03 

0.0 

7.88 

2.26 

9,28 

8.51 

9,81 

4.71 

8.30 

9.55 

EKE 

6.89 

4 

1.76 

4>.0 

6.94 

0.0 

7.72 

2.51 

9.52 

3.48 

EXE 

5.11 

9.20 

8.70 

3.16 

6«66 

i 

1.71 

0.0 

7.04 

0.0 

6.21 

5.33 

6.33 

7.85 

6.83 

10.62 

4.91 

14.48 

1.46 

9.10 

§ 

1.61 

0.0 

6.03 

0.0 

5.68 

5.86 

7.12 

8.24 

7.65 


6.92 

14.75 

1.35 

9.27 

7 

1.16 

0.0 

6 28 

0.0 

8.05 

.88 

10.57 

8.87 

Kiiwn 

nlTl 

5.22 

11.46 

1.52 

6.96 

I 

1.79 

0.0 

6.86 

0.0 

6.41 

4.75 

9.20 

8.18 

6.45 

18.71 

4.28 

16.78 

1.01 

8.82 

1 

1.71 

0.0 

6.80 

0.0 

6.26 

4.75 

7.06 

8.21 

6.28 

18.46 

8.00 


1.61 

8.M 

10 

1.06 

0.0 

.4? 

0.0 

6.07 

1.22 


2.88 


6.07 

4.08 

10.18 

l.tl 

4.04 
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F e e din g Plan 

With the free-choice grain feeding trials, pens 5, 6, 8 and 9 were 
used as is shown in Table 1-A which outlines the feeding plan. Pens 
S and 8 received mash 7 for the entire period. The birds in. pens 6 and 9 
received mash 7 until the end of the eighth week, at which time they 
were changed to mash 13 until the trials were completed. The formulas 
for these niashes are given in Table 1. Mash 13 is a concentrate mash, 
with a protein content of 31 per cent, and mashes of this type are ex- 
pected to bring about the consumption of relatively large amounts of 
grain. Corn and oats were hopper-fed in an equal and free-choice 
manner to all four pens from the end of the eighth week until the 
birds were marketed. These grains were available at all times in a 
regular turkey feeding hopper which was provided with a central par- 
tition so as to make two equal compartments. Each compartment was 
8 inches wide and 2 feet long, affording the birds opportunity to 
eat from either side. Pens 5 and 8 may be compared with pen 4 which 
received mash 7 for the entire period but consumed corn as the only 
grain. 


Table 3. Pounds of feed consumed per pound of gain. 


Feed 

1 

2 

3 

4 

1 

5 

6 

7 

8 

9 

10 

Mash 

3.01 

2.74 

2.84 

2.04 

i 

2 33 

2.27 

2.99 

2 21 

2 14 

2.91 

Corn 

1.40 

1.46 

1.29 

1.27 

.79 

.66 

1.60 

.82 

.86 

1.62 

Oats 





1.82 

1 82 


1.80 

2.00 












Mash and Grain Total 

1 4.41 

4 20 

4.13 

4.21 

4.94 

4.74 

4.69 

4 83 

4 90 

4.63 


The rearing and cost studies with the small-type Bronze strain were 
conducted with pens 1 and 7. The trials with cross-bred bird.s included 
pens 2 and 3. Pen 2 was composed of poults resulting from a cross 
of a Standard Bronze male and small-type females, while pen 3 was 
a cross of small-type male and Standard Bronze females. Pen 10 had 
birds of the Bourbon Red breed. The management of the five pens 
of birds of this group was the same as that of pen 4 in which Standard 
Bronze birds were used. Comparisons may therefore, be made be- 
tween these pens in the tables which accompany this report. 

Results 

Pro|K>rtioii of Grain Consumed Increased when Two Grains Were 
OflFered— With pen 4, which received mash 7 and corn as the only grain, 
the proportion of grain consumed was 30.9 per cent of the entire diet. 
This figure coincides with that obtained on numerous previous trials 
with this feed combination. When both corn and oats were fed with 
this same mash, as with pens 5 and 8 the percentage of grain consumed 
by choice was 52.8 and 54.3 per cent, respectively. This two-grain 
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T*ble 3*A. Pounds of feed consumod per pound of gain. 


(Distributed by periods) 


Pen 

04 

weeks 

6-8 

weeks 

9 12 
weeks 

1.3-16 

weeks 

17-20 

weeks 

21-24 

weeks 

25-26 

weeks 


1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

f 

1 

1 


s 

O 


O 

2 

O 


O 


0 


O 

s 

O 

1 


00 0 

3 05 

00.0 

2.47 

.80 

3 27 

1.01 

3 97 

2.35 

2 87 

3 56 

1.41 

4.05 

2 

2.33 

00 0 


■IIiMU 

2.27 

.84 

2 82 

1.34 

3 24 

2 17 

2 79 

3.80 

1 37 

3.69 

8 

2 63 


2 98 

00 0 

2.33 

.67 

2 83 

1.07 

3 67 

KS&u 

2 82 

3 24 

3 11 

7.98 

4 

2 80 

00 0 

2 64 

00 0 

2 46 

.80 

2 84 

I 04 

3 68 

ncs 

kMD 

mmn 

2.01 

4.23 

6 

2.58 

00 0 

3 15 

00 0 

1 86 

1.60 

2 14 

2 48 

3.01 

4 68 

mtmm 

5 73 

1.29 

8.17 

6 

2 S9 

00 0 

2 96 

00.0 

1.68 

1.64 

2.14 

2 47 

2 08 

4 35 

2.20 

4 69 

.87 

5.88 

7 

2.38 

00 0 

3.19 

00 0 

3 04 

.32 

3.16 

1 01 

3 21 

2.13 

2 48 

5 46 

1 66 

7 61 

8 

2 04 

EIiMu 

2.68 

00 0 

1 92 

1.42 

2.26 


2 11 

2.42 

2.29 

8.61 

.01 

4.55 

0 

2 87 

00 0 

2 91 

00 0 

2 17 

1.65 

2.14 

2.21 

1.77 

3 80 

1 52 

0 36 

.94 

4 98 

10 

3.21 


3.08 

00 0 

2.55 

.51 

8.28 

.74 

3.07 

2.16 

2.33 

6.90 

1.78 

6.71 


combination approximated, in percentage of grain consumed, the re- 
sults of 1939 when four grains were offered. The turkeys receiving 
the two grains consumed an average of 0.67 pound more total feed 
per pound of gain than did the birds which received only corn as the 
grain, and this may be noted in Table 3. Computed in terms of an 
average 15-pound turkey, the birds receiving the two-grain combination 
required approximately 10 pounds less of the mash but 20 pounds more 
of the grain to finish than did those receiving the single grain. At the 
relatively high prices charged for grain in 1940, there was no advan- 
tage in cost per poiund of gain with the tw^o-grain combinatipn over 
the single grain. However, the same relationship of grain to mash had 
given a substantial saving in the two previous years. It is evident that 
the farmer in a grain-producing area could have sold those grains 
through his turkeys at a very satisfactory price. The prices of all 
feeds used may be noted in Table 5. The final weights of both male 
and female turkeys were slightly greater with the pens receiving corn 
and oats than with the pens receiving corn alone. The birds in pens 
6 and 9, which were fed the concentrate mash 13 in combination with 
corn and oats, consumed 52.1 and 57.3 per cent, respectively, of their 
total feed in the form of whole grain. These figures are also in close 
accord with ’those obtained during the two previous years when four 
grains were fed. There is need of more work on this subject, and 
these studies will be continued. 

Turkeys Consumed More Oats Than Com 

In these, as in previous trials, the turkeys displayed their liking 
for oats in a no uncertain manner. There was also a remarkable con- 
sistency in the proportion of oats consumed by all four pens, regard- 
less of the type of mash fed. When calculated on the basis of the 
proportion of oats to corn consumed per pound of gain, the ratio 
approximated 70 per cent oats to 30 per cent corn in so definite a 
manner that one might wonder as to the possible biological factors 
that influenced this choice. Pens 5, 6, 8 and 9, which had a choice of 
both oats and corn, consumed oats in the proportion of 70.0, 73.6, 70.0, 
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and 70,0 per cent, respectively, of the entire grain diet to 24 weeks of 
age. In other words, those turkeys chose to consume approximately 
2)^ times as many oats as corn when both were presented on an equal 
basis. From the results thus far obtained it might be presumed that 
oats deserve a more important place in the turkey feeding program 
than formerly supposed. 

Corn Gained in Preference During the Finishing Period 

The turkeys did not show a noticeable interest for corn until the 
end of the eighteenth week of age. From then on to the finish, corn 
tended to increase in proportion to oats each week with all four pens 
which had a choice of grains. Corn, however, did not equal oats in 
amount consumed during any week with pens 5 and 6. Corn did exceed 
oats in amount consumed with pens 8 and 9 after the twenty-second 
and twenty-third week, respec^^’^^ely. This tendency may be noted in 
the accompanying table. 


Time 

Pen 5 

Pen 6 

Peni 

Pen 9 

Corn 

Oats 

1 

Com 

Oats 

1 

1 

Corn 

Oats 

Corn 

Oats 

9th to 18th week 

21.6 

78.4 

21 9 

78.1 

11.8 

88 2 

13 2 

86.8 

19th to 24th week 

36 9 

63.1 • 

30.1 

60 0 

46 0 

64.0 

42 8 

57.2 

Entire Period 

80.2 

00 8 

20.4 

73.6 

31 2 

68.8 

29.9 

70.1 


Temperature may be one of the factors which influence the choice 
of grains with turkeys as it does with chickens. This may explain a 
diflference in the distribution of the corn consumption between the first 
two pens and the last two pens. Pens 8 and 9 were hatched 6 weeks 
later than pens 5 and 6 and their grain period started July 27 and 
ended November 16. 

Type Studies — The data with reference to differences existing with 
different types of turkeys are presented in the various tables which are 
a part of this report. Comparisons may be made between the different 

Table 4. Feed cost per pound of gain. 


Pen 


reea 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Mash 

$.075 

■ 

$.071 

$ 074 

$.058 

$ 062 

$.075 

$ 055 

$ 058 


Com 

.021 

■ 

.019 

.019 

.012 

.009 

.024 

.012 

.013 

.024 

Oats 

.026 

.026 


.025 

.028 




■1 





Maah and Grain Total 

$.096 

$.091 

$.090 

$.093 

$.096 

$.097 

$.099 

$.093 

$.099 

$.007 
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sorts of birds as well as with differences in diet. This is a continuing 
study, and an analysis of the data will be made at a later date. 

Feed Cotuumed Per Pound of Gain 

One of the measures of the efficiency of a diet is the proportion of 
mash and grain as well as the total quantity of these ingredients that 
is required to produce a unit of gain in weight in the birds. Relatively 
high-grain consumption usually results in a corresponding decrease in 
the amount of mash consumed. The average amount of feed per pound 
of gain to 24 weeks of age is given in Table 3. The amount of feed 
per pound of gain is distributed by periods in Table 3-A. 

Table 5. Feed pricee per 100 pounds. 



Average Cost of Producing a Pound of Gain 

The cost of producing a unit of gain* should be considered in deter- 
mining the merit of any ration. This information is given for each 
pen in Table 4. The pens consuming a high percentage of grain are 
at some disadvantage because grains cannot be purchased advanta- 
geously in the low-grain producing area where the turkeys are reared. 
The prices of 85 cents per bushel for shelled corn and 45 cents per 
bushel for oats, as charged in computing those costs, were consider- 
ably higher than the prices which prevailed in most grain farming 
regions in 1940. 

Table 6. Growth of turkeys. 


(Average weight in pounds) 



4 weeks 

8 weeks 

12 weeks 

16 weeks 

20 weeks 

24 weeks 

26 weeks 

Pen 






















■■■I 








M 

F 

M 

F 

M 

F 

M 

B 

M 

F 

M 

F 

M 

F 

1 


.79 

3.20 

2.45 


4.65 

9.92 


12.75 


16.11 

9.14 

18.27 


t 


.85 

3.60 

2.84 

7.33 

5.44 

10.96 

7.77 

14.42 

9.39 

17.92 




1 


.80 

3.44 


7.21 

5.70 

10.98 

8.24 

14.38 

msM 

nliM 

tOEf] 

19.92 

12.68 

i 1 


.82 

8.38 

2.95 

7.10 

5.65 

10.84 

8.29 

14.45 

10.86 

18.06 

12.19 

19.79 

18.49 

1 1 


.84 

3.38 

2.93 

7.88 

5.88 

11.09 

8.41 

fnEn 

10.66 

18.42 

12.53 

21.09 

13.80 

1 


.80 

3 41 

2.79 

7.88 

6.61 

11.45 

8.21 

16.12 

10.18 

tMftM 

11.91 

20.92 

12.96 

T 

.76 

.63 


2.89 

ESQ 

4.70 

9.89 

7.32 

ifltilO 

9.86 

16.64 


17.75 

11.54 

1 

.87 

.77 

3.42 

2.85 

ESS 

6.71 

11.56 

8.93 

•EKil 

LFEin 

18.32 

18.49 



1 

.84 

.79 

3.27 

2.94 

6.51 

6.52 

10.97 

8.66 

15.66 

11.16 

17.78 

12.51 


18.60 

9 

.59 

.62 

2.48 


5.36 

4.16 

9.38 

6.72 

18.15 

8.99 

15.70 

10.24 

16.91 

10.89 
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Tuliltt 6 -A. Dbtribution cif pounda gain bjr periods. 

(Calculation on basis of one average bird) 


Pen 

1-4 

we^s 

6-8 

weeks 

9-12 

weeks 

13-16 

weeks 

17-20 

weeks 

21-24 

weeks 

25-26 

weeks 

Total Lb. 
Gain 

Total Lb. 
Gain 

Total Lb. 
Gain 

Total Lb. 
Gain 

Total Lb. 
Gain 

Total Lb. 
Gain 

Total Lb. 
Osin 

1 

0.68 

2.08 

2.79 

2.69 

2,02 

2.34 

1.58 

2 

.es 

2.25 

3.17 

2.94 

2.47 

2.35 

1.76 

3 

.67 

2.86 

3.88 

3.28 

2.67 

2.94 

.87 

4 

.63 

2.60 

8.13 

3.84 

2.63 

2.95 

1.57 

5 

.66 

2.24 

3.83 

2.96 

2.26 

2.59 

1.11 

6 

.67 

2.33 

3.68 

3.31 

2.66 

3.14 

1.58 

7 

.60 

1.06 

2.64 

3.38 

8.36 

2.10 

.91 

8 

.61 

2.37 

3.33 

4.05 

4.00 

1.95 

3.09 

9 

.69 

2.33 

2.87 

3.71 

3.53 

1.76 

1.70 

10 

.34 

1.66 

2.38 

8.12 

1 

2.81 

1.73 

.78 


1940 Feed Pricea — ^The average prices paid for the different mashes 
and grains are shown in Table 5. Mash prices advanced 10 per cent 
in 1940 over those of 1939. With the grains, corn advanced 11 per 
cent and oats 14 per cent over the previous year. 

Growth Rates — The rate of growth of the different groups may be 
noted from the data presented in Table 6 which gives the average 
weights of both male and female turkeys at the end of each four-week 
period. Table 6-A shows the distribution of pounds of gain by periods 
as calculated on the basis of one average bird. 

Mortality — In these trials, a bird once removed from the pen be- 
cause of injury or crippling is not returned even though it may even- 
tually recover. It is the same as dead so far as this report is con- 
cerned. On this basis of calculating mortality, the total loss to 24 
weeks of age was only 15 birds out of the 300 which were started on 


Table 7. Final weights of turkeys in pounds at 24 weeks of age. 



Pen 


■ 

2 

3 

B 

B 

6 

1 

B 

8 

9 

10 

Birds Started. . . 

80 

30 

30 

30 

1 

30 

30 

1 

80 

80 

30 

30 

Surviving Birds. 

29 

80 

29 

27 

28 

28 

27 

30 

30 

27 

Total Weights. . 

376.7 

422.8 

465.2 

428.9 

415.8 


386.3 

496.2 

449.2 

331.0 

Number Males.. 

16 

14 

17 

17 

11 

18 

16 

19 

14 

10 

Heaviest Male.. 

18.0 

21.8 

21.4 

20.1 

21.3 

21.4 

19.5 

21.4 

20.5 

17.0 

I^htest Male . . 

11.8 

15.8 

16.1 

16.5 

18.9 

16.0 

12.9 

16.4 

14.5 

13.8 

Aveirage Weight. 

16.11 

17.92 

18.17 

mm 

18.42 

19.05 

16.64 

18.32 

17.78 


Number Femkies 
Heaviest Female 

H 

16 

18.9 

12 

18.9 

10 

13.6 

17 

15.0 

10 

IS. 5 

11 

13.4 

11 

14.4 

16 

14.9 

m 

Lightest Female 


9.2 

9.9 

9.6 

11.4 

10.6 

9.4 

12.8 

10.4 

Ksl 

Average Weight 

9.14 

10.74 

11.60 

13.19 

12.53 

11.91 

10.91 

18.49 

m 

10.24 
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the trials when one week old. The number of birds surviving in good 
condition was 285 and their distribution by pens may be noted in Table 7. 

Final Weight*— The final weights of both male and female turkeys 
are given in Table 7. This table also shows the range in weights of 
the birds of each sex and the number surviving the trials. Crooked 
keels and other faults were rare and the quality was generally excellent. 

Siimmary 

The feeding of corn and oats to turkeys on a free-choice basis 
consistently increased the total amount of grain consumed and the 
proportion of grain to mash, as compared with the feeding of corn 
alone. 

The total amount of feed consumed per pound of gain was slightly 
greater when both corn and oats were fed than when corn was the 
only grain. 

There was a slight advantage in the final weights of the birds 
receiving the two grain combinations as compared with the single 

grain. 

The turkeys consumed on the average times as much oats as 
corn per pound of gain and all four pens were consistent in this pro- 
portion. 

When corn, wheat, oats, and barley were fed in a free-choice man- 
ner in the 1938 and 1939 trials, oats were always in first position and 
usually exceeded the combined total of the other three grains. 

It is probable that oats deserve a more important place in the diet 
of turkeys than formerly supposed. 

In these trials, the turkeys did not show much interest in corn 
until about the nineteenth week of age. 

There are indications that environmental temperature is one of 
the factors that influence the consumption of corn. 

Mash 7 continues to produce thrifty turkeys with smooth, lustrous 
plumage and excellent market quality. This is recommended as an ex- 
cellent all-purpose mash for starting baby poults and for the develop- 
ment of turkeys of good quality at moderate cost. 

The cobblestone yard, which has an area of 480 square feet, proved 
very satisfactory in the rearing of 135 turkeys to maturity with ex- 
ceptionally low losses. The several years of work with turkeys reared 
in confinement have clearly demonstrated the practicability of this 
method for the production of market turkeys. The overhead invest- 
ment has been reasonable, labor has been simplified, and mortality 
from diseases and predators has ceased to be a serious problem. 
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WRAPPING MEAT FOR FROZEN STORAGE 


LEONARD H. BLAKESLEE 
Section or Animal Hosbandry 

All meat stored in commercial or home freezing units should be 
properly wrapped before freezing to prevent soiling in handling, and 
to prevent the meat from absorbing odors of other products in storage 
and, to avoid loss of weight through dehydration, the cause of ''freezer 
Inirn”. It is very essential that every precaution be taken to insure 
a clean and desirable product when the meat is cooked. 

The collection of frost on refrigerator coils is an evidence of mois- 
ture in the storage room. This cannot be entirely prevented under 
iH^rmal conditions. If meat, however, is not properly wrapped, part 
of this moisture may come from the meat juices. The result is loss of 
weight, a dried-out appearance of the meat, and a less desirable product. 

Proper wrapping first suggests a wise choice of good quality wrap- 
])iiig material that is substantial as well as moisture- vapor-proof. In 
experiments conducted at the Michigan Agricultural Experiment Sta- 
tion, pork chops wrapped in ordinary 50-pound ''butcher^* paper shrank 
11.2 per cent in weight during an 8-month storage period, while under 
the same conditions pork chops wrapped in moisture-vapor-proof cello- 
phane shrank only 0.18 per cent in weight. Likewise, a 40-poimd paper 
waxed on the inside allowed only 1.8 per cent loss in weight over the 
8 months' storage period. The pork chops were dehydrated 34 to 
inch deep when wrapped with 50-pound '‘butcher” paper and little if 
any dehydration of the chops could be noted when either the moisture- 
vapor-proof cellophane or waxed 40-pound paper was used. Therefore, 
It is apparent that ordinary wrapping materials which are not moisture- 
vapor-proof should not be used. Moisture-vapor-proof cellophane is 
an excellent wrapper to prevent moisture loss and should therefore 
i)e used wlien meat is stored longer than 6 months or is to be used 
for display purposes. The 40-pound paper, used with the waxed side 
next to the meat, is a very satisfactory and economical wrapper for 
frozen meat that is kept 6 months or less. It is recommended that the 
locker patron consult some recognized authority, such as his local 
locker operator or county extension worker, before using a new wrap- 
ping material. 

Methods of Wrapping 

There are several methods of wrapping pieces of meat. A common 
one with roasts is to start at the corner of a medium-sized sheet and 
roll until the entire piece is covered with one thickness of paper, then 
crease and fold in the ends. Continue rolling until the roast is double 
wrapped and the package is firm and free from air spaces. After tying, 
such a package should be neat, secure and virtually moisture-vapor- 
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proof if a good paper is used. When cellophane is used, the “dmg 
store" style of package, using only ode thickness, is desirable so as 
to permit visibility of the inclosed product and to require the use of 
less material. Enough cellophane should be used to permit double 
creases and folds at the union of the wrapper over the meat. Next, 
crease each fold as each end of the wrapper is folded up over the end 
of the package. Make secure with cord, wire staples or cold packag- 
ing tape. 



Fig. 1. Each dot represents the location of a locker storage plant equipped to 
quick-freeze and store frozen meats and produce. 
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Each package should be properly labeled showing kind of meat, 
cut of meat, locker number, and date of storage. Different-colored 
paper or string may be used for quick identification of pork, beef, 
lamb, or veal. Healthy, well-finished meat animals properly butchered, 
chilled and cut, then wrapped as directed and quick-frozen, produce 
meat equal in quality to similar fresh unfrozen meat. 

Suggestions on Home Preparation of Meat 

Farmers living within driving distance of freezer locker plants can 
guarantee themselves a uniform quality of meat at a saving by using 
locker facilities for storage of home butchered meat. 

For complete information on home preparation of meat and the 
preservation of meats in freezer lockers, consult your county agricul- 
tural agent or send to the Michigan State College Bulletin Room for 
copies of the following: 

Ext. Bui. 223 — Preservation of Meats and Poultry in Frozen Food Lockers. 

Ext. Bui. 151 — ^Thc Home Meat Supply. 

Ext. Folder F-7 — Home Prepared Pork Reduces the Food Budget. 


FOAMING OF HOMOGENIZED MILK 


G. M. TROUT AND M. V. SCHEID 
Section of Dairy Husbandry 


Several inquiries have been received relative to the foaming of 
homogenized milk. Particularly was foaming troublesome at the bottler 
where it resulted in partially filled bottles. A survey of several plants 
revealed that not all of them were experiencing troubles along this 
line. In view of the fact that in some plants the bottler was operated 
at a slow speed to synchronize with the capacity of the homogenizer, 
it was not surprising that difficulty with short-filled bottles due to 
foaming was not encountered. Generally, this difficulty was overcome 
by exercising caution in operations such as, operating the bottler at slow 
speed; having and maintaining a maximum head of milk in the supply 
tank ; pumping milk at a pressure that splashing of milk at spreader 
pipe was minimized ; having a short drop from the cooler coils to the 
cooler reservoir ; and having air-tight connections in the lines. 

That homogenized milk may give rise to some problems of handling 
because of foaming is not surprising in view of the data presented by 
Sanmann and Ruehe (1930), indicating that homogenization increased 
considerably the foaming of whole milk as measured at 40® and at 
80® F. Trout, Halloran, and Gould (1935) showed that the amount and 
character of foams on homogenized raw and on homogenized pasteur- 
ized milk varied greatly, but hitherto no trials have been run to de- 
termine the relative foaming ability of milk homogenized and then 
pasteurized as compared with that homogenized after pasteurization. 
Experiments were conducted to ascertain if the time of homogeniza- 
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tion with respect to pasteurization would influence markedly the foam- 
ing of the milk. 

The foaming of the milk was determined one hour after homog- 
enization and cooling by whipping 200 ml. of the sample for 30 seconds 
in a malted milk mixer, then pouring the whipped sample into a 
measuring cylinder and taking the reading after 15 seconds. The rela- 
tive foaming was expressed in percentage increase over the original 
volume. The data are presented in Table 1. 


Table 1. The foaming of milk homogenized before and after pasteurization. 




The foaming ability* of milk when the milk 
was homogenized at 2500 pounds 

'i’nal 

Kat test 

At 100° V 
prior to 
pasteurization 

At 143° y 
after 

1 pasteurization 

At 100° V 
after 

pasteurization 


percent 

4.25 

percent 

70.0 

percent 

107.6 

percent 

no 0 

2 

3.60 

67.6 . 

115.0 

100.0 

3 

5.00 

85.0 

126.0 

no 0 

4 

3.40 

72 5 

105.0 

05.0 

Average 

4.04 

71.2 

113.1 

104.0 


*The foaming ability is expressed in percentage Increase over the original volume. 


From these limited trials it would appear that milk homogenized 
raw at 100° F. and then pasteurized is not so susceptible to foaming 
as milk homogenized after pasteurization. Apparently a slight decrease 
in foaming may be expected when the pasteurized milk is homogenized 
at 100° F. rather than at 143° F. However, this difference is slight 
and would appear to be of no commercial importance. On the other 
hand, the lesser foaming of the milk homogenized at 100° F. prior to 
pasteurization might be of commercial significance if the milk were 
pasteurized immediately after homogenization to prevent development 
of rancidity. It must be emphasized that the milk in these trials was 
homogenized raw at 100° F., a very hazardous temperature zone for 
homogenization without immediate heat inactivation of the enzyme 
lipase. 

Two trials were rtin also in which the milk was homogenized at 
2500 pounds at 130° F. before pasteurization as well as after pasteur- 
ization. No significant difference was noted between the foaming of 
the milk homogenized at 130° F. before pasteurization and that homog- 
enized after pasteurization such as was observed when the milk was 
homogenized raw at 100° F. 

Considering* the hazard of lipolysis when homogenizing raw milk 
it would seem that the practical solution to foaming difficulties of 
homogenized milk is not through manipulation either of the homog- 
enization temperature or of the sequence of processing, but in careful 
plant operations incident to conveying the milk from the pasteurizer 
to the bottles, such as those previously mentioned. 
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Suminary 

The extent of foaming of homogenized milk was influenced by the 
time of homogenization with respect to pasteurization. Raw milk 
homogenized at 100° F. and then pasteurized exhibited considerably 
less foaming than that homogenized after pasteurization. Lowering 
the homogenization temperature of pasteurized milk from that of pas- 
teurization, 143° F. to 100° F. reduced slightly the foaming, but was 
considered to be of no commercial importance. It appears that dif- 
ficulties with foaming of homogenized milk may be overcome by cor- 
recting some handling defect rather than by varying the temperature 
or sequence of homogenization. 
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STRENGTH PROPERTIES OF CHINESE ELM 
GROWN IN MICHIGAN 


A. J. PANSHIN 
Skction of Forestry 

III till* Aiigu.st i.s.siu* of the 1940 Quarterly l^ulletin l^ownian* re- 
ported on the growtii of Chinese elms {Ulmns pumila L.), from Fengtai 
Province, China, planted in Michigan in 1916 and 1917. Two of the 
largest elms were cut in April 1940. At the time of felling, these trees 
measured 18 and 19 inches in diameter, breast high; this represents 
an average annual growth of from 0.75 to 0.79 inch in diameter. Wood 
specimens measuring 2 I:)y 2 inches in the cross section and of suitable 
lengths, were taken out of the larger of the two trees for determina- 
tion of strength properties. This wood was dried in the kiln operated 
by the Forestry Department to about 10 per cent moisture, prior to 
testing. 

Description of Wood 

Wood of Chinese elm is moderately heavy with a specific gravity 
of about 0.5, based on oven-dry weight and volume. The sapwood is 
light yellow, while the heartwood ranges from brown to dark brown, 
with a reddish tinge. The wood when 'planed exhibits a ifleasing figure 
caused by the alternate bands of the open-textured, lighter colored 
spring wood and the closc-lextured, darker summer wood. The growth 

'^Bowman, A. B. Chinese Elm in Michigan. Michigan Agr. Exp. Sta. Quart. 
Bull. 23 (1) : 27-28. 
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rings are distinct; the wood is ring porous (Fig. 1, see insert in 
center spread)i with the spring wood consisting of several rows of 
large open pores, distinctly visible with the naked eye, while the sum- 
mer wood is figured with numerous wavy bands, consisting of small 
summer wood pores ; the rays are plainly visible without the aid of a 
magnifying lens. 

When compared with the native elm, Chinese elm resembles slip- 
pery elm (Ulmus julva Michx.) on the basis of color of its heartwood, 
and the number of rows of pores in the spring-wood portions of the 
growth rings. Chinese elm, however, can be easily separated from 
slippery elm by rays which are indistinct without a hand lens in the 
latter species and plainly visible with the naked eye in the former. 

Strength Tests’^ 

The tests were made on clear specimens cut to standard sizes as 
recommended by the United States Forest Products Laboratory, Madi- 
son, Wis. The following tests were performed on the Riehle Universal 
testing machines; static bending, compression parallel to grain, shear 
parallel to grain, and hardness. Five specimens each were used in the 
static bending and in the compression tests and seven each in the 
other two. The results of these tests are summarized in Table 1. In 
Table 2 the average strength data for the three native elms are also 
included so that a comparison of the strength properties of the native 
and the Chinese elms can be made. 


Table 1. Strength propiHrtiet of Chinese elm. 

(At J2% Moisture Content) 


Htatic Bending 

Compression 
Parallel to 
Grain in lb. 
per.sq. in 

Shear 
Parallel to 
Grain in lb. 
per sq. in. 

Hardness 

Load required to embed a 0.444 in ball 
to H its diameter 

Modulus of 
Elasticity 
in 1,000 Ih. 
per sq in 

Modulus of 
Rupture 

In lb 1 

per sq. in 

End 

Radial 

Tangential 



Range 

Av 

Range 

Av. 

Range 

Av. 

Range 

Av 

Range 

Av. 

Range 

Av. 

1,060 

to 

1,286 

1,154 

0,845 

to 

18,125 

11,077 

6,247 

to 

6,410 

1 

6,327 

1,850 

to 

1,817 

1,587 

1,160 

to 

1,885 

1,266 

020 

to 

1,115 

047 

088 

to 

1,086 

1,018 


In analyzing the strength data for Chinese elm, and especially in 
comparing that species with the native elms, it must be recognized 
that the strength values for Chinese elm are based on a limited amount 
of material, whereas those for the American species are derived from 
tests on specimens obtained from a number of trees grown on dif- 
ferent sites and in different localities. Th^ average strength values 
for the American species may be considered, therefore, as approaching 

♦Acknowledgment is due to F, E. Dickinson and Everett Ellis, graduate students 
in forestry, for assistance in conducting strength tests. 
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TaU« Z. Average ttrengtli inropertiet of three native* and the Chinese elms. 







Hardness 


Static Bending 

Compres- 

sion 

Parallel to 

Shear 

Load required to 
embed 0.444 ball to 

Species 



Paralld to 

14 Its diameter 




Grain in 
lb. per 
sq. In, 

lb. per 




BH 

of 

Rupture 
in lb 

sq. in. 

End 

Side 


per SQ. in. 

per sq. in. 






average 

average 

average. 

average 

average 

average 

American dm 







(CTImui americana) 

1,840 

11,800 

5,520 

1,610 

1,110 

830 

Rock dm 

{IJlmuM ThomoMf) , . 

1,640 

1,490 

14,800 

13,000 

7,050 

6,300 

o o 

1,510 

1,120 

1,820 

860 

Slippery dm 

( ulmuB /ulva) 

Chinese elm 

( Utmu» pumila) 

1,154 

11,786 

6,327 

1,687 

1,265 

983 




♦The data for native eime are from ‘‘Strength and related properties of woods grown in the United 
States” by L. J. Markwardt and T. R. C. Wflson, U.S.D A. Tech. Bull. 479,11936. 


the true average for each species closer than the figures for the 
Chinese elm. 

Examination of the data presented in Tables 1 and 2 indicates that 
the fast-grown wood of Chinese elm is inferior in stiffness (as in- 
dicated by the lower modulus of elasticity) to the wood of average 
strength of the three American species of elm. It is comparable to 
American elm (Ulmus americana) in ability to support a slowly applied 
load in static bending (as determined by the modulus of rupture) and 
in shear parallel to the grain, but is inferior in this respect to slippery 
elm (Ulmus fulva) and to rock elm (Ulmus Thomasi). In compression 
parallel to the grain, the samples of Chinese elm tested were superior 
to American elm, comparable to slippery elm and inferior to only rock 
elm. In hardness, both on end and side grain, Chinese elm was ex- 
celled only by the rock elm. It may be concluded therefore, that on 
the basis of its strength propertie.s, fast-grown Chinese elm may be 
considered equal to American and slippery elms except in static bending, 
where it has a considerably lower modulus of elasticity than the native 
species. 
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HATCHING ABILITY OF POULTRY 

1 . 


TEXTURE OF EGG SHELLS IN RELATION TO LOSS 
OF WEIGHT DURING INCUBATION 


E. W. HENDERSON* 
Section of Poultry Husbandry 


A characteristic of shells commonly ohscM*vc(l by means of n 
candle has been variously designated by poultrymen as: fl) “mottling” 
(2) “porosity"’ or (3) “texture”. Opinions concerning^ the sig’nificance 
of this characteristic differ materially. Some of the common supposi 
tions are that eggs with porous or mottled shells are “thin” or “weak” 
and that they lose moisture rapidly and they seldom hatch. 

Experimental attempts to determine the significance of texture of 
shells have demonstr-ated some significance but lack of agreement with 
respect to actual physical relationships to visual conditions suggests 
that additional research is needed. Apparently there are several con- 
ditions of shell texture that appear to be similar when observe-d before 
an egg candle. 

Holst, Almquist and Lorenz (D32) described a mottled condition 
of shell texture as it appears before an egg candle and under a micro- 
scope. The condition they illustrated seem to be very nearly the same 
as that shown in Fig. 1 Lsee insert in center spread). They concluded 
that the “mottled” appearance is tlio result of variable translucent^’ 
but that the translucent sjK^ts are not associated with actual pores in 
the shell. Almquist and Burmester (1933) described another trans- 
lucent condition which is associated with an abnormal type of shell 
designated as “glassy” ; the mottled condition appears very much tlie 
same but the eggs are rather easily divStinguished once the difference 
is recognized. Perry (1936) described a condition, which appears to be 
the same as that of Holst, ct al. (1932), but Perry designated it as 
“apparent porosity”. He found that the rate of loss of weight in six 
months cold storage was associated with the degree of translucency 
of the shell. This result* was in general agreement with that of Holst, 
et al. (1932), notwithstanding the fact that they vshowed the trans- 
lucent spots were not associated with actual pores. Almquist and Bur- 
niester (1933) found that their glassy shelled eggs had a lower rate 
of moisture loss than normal eggs but they write that “In glassy shells 
the more translucent areas appear to be located at the pores."" It is 
generally known that the actual pores in the shell of an egg are micro- 

’•‘Assoc. Prof. J. A. David.son assisted in the weighing of eggs in set 4 and the 
operation of the incubator, (iraduate .students Harry Hathaway and B. Robinson 
assisted in candling and recording data. 
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scopic in size, therefore not necessarily associated with the macroscopic 
translucent spots. 

From a review of research on shell texture there appears to be 
some ambiguity in the situation which may be summarized as follows : 
Holst, et al. write that “Uneven egg shell translucency ordinarily called 
poor shell texture has been found to be caused by the presence of 
moisture distributed in a non-uniform manner throughout the shell 
proper. The results of the experimental work rule out . . . the pos- 
sibility of thin areas in the shell as an explanation of the translucent 
spots . . . storage experiments seem to indicate little significant dif- 
ference between the several shell texture grades as far as . . . rate of 
shrinkage is concerned.” Perry (1936) found “apparent porosity” and 
shrinkage to be significantly associated. Almquist and Burniestcr (1933) 
found that the spots in glassy eggs were associated with pits and pores, 
but negatively associated with rate of moisture loss. Glassy eggs, be- 
ing “abnormal,” do not appear to be comparable at all to the great 
majority of eggs. 

It is somewhat difficult to understand why candling spots and pits 
and pores are associated in glassy eggs, if not in ordinary eggs. It may 
be that the pits in egg shells contribute to the uneven distribution of 
moisture and thus to the translucent spots with water being essential 
to visibility before a candle. It can be demonstrated that at least 
some of the translucent spots in ordinary eggs are associated with 
l)its in the shell even though there may be no pore at the bottom. This 
may be done by drawing a circle around some of the spots with a lead 
pencil and then moving the egg gradually from the candle until the 
shadows show the pit if present. 

Regardless of what the explanation may prove to be experimental 
work to date indicates a positive association between the translucent 
spot condition of egg shells when candled and the rate of moisture 
loss, except in abnormal glassy shells. This association is supported 
by the results of the experiment described herewith. 

Experimental Methods 

Object— The object of this investigation was to determine whether 
varying degrees of a well known condition of egg shells designated 
“texture” as observ^ed before an egg candle are associated with rate 
of moisture loss. 


General Procedure 

The range in degree of “apparent porosity” or texture of the shells 
of more than 2,3(X) eggs was scored by means of an ordinary egg 
candle. The eggs used were about equal in number from both white- 
and brown-shelled producing breeds such as White Leghorns, Barred 
Rocks, Rhode Island Reds. After .scoring each individual egg by a 
scale ranging from 1 to 5 the eggs Avere weighed in grams and set in 
a commercial cabinet type of incubator with automatic temperature 
and humidity controls. The temperature of the incubator was main- 
tained at 99.75® F. and the relative humidity at approximately 65 per 

♦Other shell and candling observations were recorded at the same time but 

results with these conditions will be reported at a later date. 
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cent. At the end of 18 days the eggs were weighed individually a 
second time and the loss of weight determined and calculated as a 
percentage of the original weight of each egg. This equalized varia- 
tions in loss of weight due to differences in original weight of the 
eggs. No distinction was made between the fertile and infertile eggs. 
(See insert in center spread.) 

Trend in Rate of Weight Lost 

It is obvious from Table 1 and Fig. 2 that there is a close associa- 
tion between shell texture, candling score and percentage of weight 
lost in an incubator in 18 days. In every case except one the mean 
percentage loss of weight increased as the shell texture score of the 
egg increased. The exception in the average is between score ‘‘3'^ and 
score “4”. This may have been the result t)f an error in judgment in 
scoring for the percentage of eggs in class three is high as compared 
with the other sets. There is a difference in rate of loss between sets 
which may be due to the result of differences in incubation conditions 
or conditions inherent within sets. 


Table 1. Percentage moisture lost by incubating eggs of diffenrent 
shell texture scores^ 

SCORES 


Set No 

Date 

1 


3 

4 

5 

N 

Percent 

Loss 

N 

Percent 

Loss 

N 

Percent 

Loss 

N 

Percent 

Loss 

N 

Percent 

Loss 

1 

5/23/40 . 

69 

11.85 

296 

12.96 

119 

13.49 

49 

13.25 

B 

14.39 

2 

10/30/40 

16 

10.12 

285 

10.81 

140 

11.17 

47 

11.27 


12,10 

3 

11/18/40.... 

13 

10.33 

114 

10.94 

143 

11.70 

125 

11.38 

1 

12.03 

4 

6/ 6/41 .... 

178 

9 98 

261 

Hi 

161 

10.25 

90 

10.26 

i 

14.18 

Average 


276 

10 47 

956 

11.24 

563 

11.53 

311 

11.33 

208 

12.96 


N ® Number of Eggs 


These results seem so conclusive that they are presented without 
a statistical analysis which will be included in a later publication. 

It will be noted that, in most instances, the percentage loss of mois- 
ture is not unduly excessive except for those eggs with shell texture 
scores of 5. In a report of Lamson and Kirkpatrick (1918) hatch- 
ability was not affected until the percentage loss of moisture exceeded 
11.5 per cent. Hatching ability is affected by a multitude of factors 
and the question of whether the eggs with high texture scores lose 
moisture in an amount which affects hatchability may be inferred but 
proof must await further analysis of the data. It seems clear that rate 
of moisture loss may be reduced by selecting eggs with candling 
‘‘texture” which does not exceed a score of 3. If it is necessary to 
set eggs with a “texture” score above 3, operating the incubator at a 
higher relative humidity may be desirable. 
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Texture Candling. Score 
Fig. 2. 

(For Fig* 1, see insert in center spread*) 


It should not be inferred that this report indicates that the number 
of actual microscopic pore openings in the shell are associated with 
the candling appearance. Why the eggs with higher texture scores 
lose moisture at a faster rate is still a matter of speculation. It may 
be that some of the translucent spots are associated with pits and 
pores of greater than microscopic diameter. It seems possible also 
that moisture may be evaporated by passage directly through the shell 
proper and not necessarily through the pores alone. 

Summary and Abstract 

A well known condition of texture of egg shells commonly ob- 
served by candling and variously designated by such terms as “por- 
osity,” “apparent porosity,” shell “texture,” “mottled shells,” “spots” 
is described and illustrated. The comparability of the condition to 
those previously described is discussed. The variations in texture are 
estimated by scoring with a range of one to five. The percentage 
moisture lost by the eggs in the five candling score classifications was 
determined by incubating them for 18 days. The percentage mois- 
ture lost was positively associated with the candling score. The mean 
percentage loss of the eggs which were .scored one was 10.47 and that 
of the eggs which were scored five was IJ.'M. No relationship between 
microscopic pores and candling “texture” is shown. 



122 MICHIGAN QUARTERLY BULLETIN 

Litarature Cited 

(1932) Holst, W. F., H. J. Almquist, and W. F. Lorenz. A study of shell texture 
of the hens* egg. Poul. Sci. 11;3; pp. 144-149. 

(1933) Almquist, H. J, and B. R. Burmester. Characteristics of an abnormal 
type of egg shell. Poul. Sci. 13:2; pp. 116-122. 

(1936) Perry, F. D. Influence of rations and storage on the physical character- 
istics of eggs. la. Agr. Exp. Sta. Bui. 192. 

(1918) Lamson, G. H. and W. F. Kirkpatrick. Factors in incubation. Storrs 
Agr. Exp. Sta. Bui. 95. 


THE INFLUENCE OF THE TIME AND TEMPERATURE OF 
HOMOGENIZATION ON CERTAIN PROPERTIES 
OF THE MILK 


G. M. TROUT AND M. V. SCHEID 
Section of Dairy Husbandry 

Inquiries are received from time to lime concerning the sequence 
of processing milk when homogenization is one of the processes in- 
volved. The market milk ])rocesser fully appreciates that pasteuriza- 
tion must accompany the liomogenization of milk in order to inhibit 
the development of rancidity and that clarjfication to eliminate sedi- 
mentation may be necessary, particularly at certain seasons of the 
year and with some milks, h'urthcrmore, he recognizes that the milk 
fat must be in a liquid state, if homogenization is to be effective. Con- 
.sequently, several systems of processing involving homogenization of 
milk or sequences of processing are possible, each of which with proper 
control, yield a satisfactory bottle of homogenized milk. Some of the 
many possibilities are : 

1. Preheat, homogenize, clarify, pasteurize, cool. 

2. Preheat, clarify, homogenize, pasteurize, cool. 

3. Preheat, clarify, pasteurize, homogenize, cool. 

Hood and White (1934) found in a survey of 38 Canadian plants 
that 12 plants homogenized before and 26 after pasteurization. Lay- 
son (1936) surveying 16 plants reported that 5 homogenized before 
and 11 after pasteurization. Many investigators have recognized that 
from the sanitary standpoint homogenization before pasteurization 
was the preferred sequence of processing inasmuch as homogenization 
after pasteurization introduced another piece of equipment Avith which 
the pasteurized milk came in contact. However, they realized that 
other factors such as the volume and percentage of milk homog- 
enized and facilities for preheating the milk to a homogenizable tem- 
perature and for subs(‘quent heating of the milk to inactivate the 
enzyme responsible for the major flavor defect influenced the choice 
of time at which to homogenize, 
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Sequence of Processing in Some Michigan Milk Plants 

A survey of 23 milk plants in Michigan in which niilk was be« 
ing homogenized showed that 19, or 82.6 per cent, of them were 
homogenizing after pasteurization. The specific pasteurization and 
homogenization temperatures and homogenization pressures used in 
processing milk in the various plants surveyed are given in Table 1. 

The pasteurizing temperatures in these plants ranged from 142® F. 
for 30 minutes to 160° F. for 20 minutes. Thirteen of the plants pas- 
teurized the milk at 145° F. or above, seven of them using exposures 
of 150° F. or above for 30 minutes. The remainder, or 10 plants, 
pasteurized milk at approximately 143° F. for 30 minutes. Undoubtedly, 

Table 1. The time and temperature of homogenization with reference to other 
processes in 23 Michigan milk plants. 


o 

y. 

Sequence and Tempbratubb of Pbocbsbing 

5 

ai 

When homoKenixinK hefore pasteiinzation 

‘A 

Cliirif.v 40®r . preheat; hoiiioKeiii/.e 13()°F , 3000 pounds, pasteurize H3°K 30 uim . cool 

() 

C'hirify 40“F . prelieal , liomogenize i30°F., 3000 pounds, pasteurize l5(rF 30 nun , cool 

«) 

Preheat, luniiogeiiize 145°^ , 3000 pounds, pasteurize P^O^K 30 min . <-ool 

2A 

Prelieat; clarify IIO^F , preheat, hoinoKenize 14(PF , 3000 pounds, pasteurize it7'^F 30 mm , cool 


When homogenizing after |m.steurization with < lanlicution 

1 

Preheat , clarif.v 155'^!'’ , pasteurize 160° F 20 min ; homogenize ir>.'>®I'' , 2500 pounds, cool 

4 

C'larify 36°F ; pasteurize 145°F 30 mill ; homogenize 145°F , 2500 pounds; cool 

fi 

(’hirify 40°F ; pa,steurize 145°F. 30 mm ; hoinogemze 145°F , 2500 pounds, cool 

10 

Preheat; clarify J25°F ; pasteurize 14H°F 30 mm , homogenize 148°F , 2200 poumi.s, cool 

17 

Clarify 60° F ; pasteunzti 146° F. 30 rmn ; homogenize 146° F , 2500 pound.s, cool 


When homogenizing after pasteurization without clarification 

2 

Pasteurize 142°F 30 min , homogenize 130°F , 2500 pounds; cool 

7 

Pujiteiinze 143 5°F 30 mm , homogenize 143 5°F , 2500 pounds; (;ool 

H 

Pasteurize 150°F 30 nun . hoinogemze 150°F , 2000 pounds; cool 

11 

Pasteurize 143°F 30 imu ; homogenize 143°F , 2.500 pounds; cool 

12 

Pasteurize 150°F 30 rnlu ; homogenize 150°F , 2500 pounds; cool 

13 

Pasteurize 155°F 30 min ; homogenize 155°F , 3000 pounds, cool 

14 

Pasteurize 155°F 30 mm ; homogenize 15.5°F , 2500 poiiiuls; cool 

15 

Pasteurize 150°F 30 min ; homogenize 150°F , 2500 pounds, cool 

16 

Pasteurize 143°F 30 min ; homogenize 143° F , 2500 pounds, cool 

18 

Pasteurize 144°F 30 min ; homogenize 144°F , 2500 pounds; cool 

19 

Pasteurize 148°F 30 min ; homogenize 148°F , 2500 i)ound.s; cool 

20 

Pasteurize 144°F 30 min.; homogenize 144°F., 2200 pounds; cool 

21 

Pasteurize 143°F. 30 min ; homogenize 143°F., 2000 pounds; cool 

22 ” 

Pasteurize 143°F. 30 min. ; homogenize 143°F., 2500 pounds; cool 
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the' deciding factor in selecting a pasteurizing temperature, above that 
required by public health regulations, is whether the entire lot of milk 
is to be homogenized or whether a portion of it is to be bottled as 
unhomogenized milk. Cream line is a factor in unhomogenized milk 
and holder pasteurization exposures of such milk should be kept be- 
low 145® F. to safeguard normal creaming. On the other hand, when 
the entire lot of milk is to be homogenized, which process disperse.s 
the fat, thus eliminating the cream layer, the pasteurization tempera- 
ture may be markedly increased, resulting in greater pasteurization 
efficiency and at the same time having no deleterious effect on the 
flavor of the milk. 

The homogenizing temperature employed was usually that of pas- 
teurization, no advantage apparently being gained by precooling slightly 
in the vat before homogenizing. In those plants in which the milk 
was first homogenized and then pasteurized the milk was homogenized 
at a temperature below pasteurization, ranging from 130 to 145® F., 
pasteurization temperatures being from 143® F. to 150® F. respectively. 
When the milk was homogenized at 130® F. prior to pasteurization, 
the temperature of the milk was raised at once to that of pasteuriza- 
tion, the milk passing directly from the homogenizer, which raised 
the temperature a few degrees, to a barrel heater and then to the 
holder. 

Probably the ideal sequence of processing homogenized milk would 
be one in which homogenization was accomplished prior to pasteuriza- 
tion. However, such a system has its limitations, such as the amount 
and percentage of milk to be homogenized and the facilities for pre- 
heating or subsequent heating of the milk to temperatures satisfactory 
for dispersing the fat, yet inhibiting the development of rancidity. 
Obviously, when only a part of a vat of milk is to be homogenized, 
the remainder being bottled as unhomogenized milk, homogenization 
must be done following pasteurization. Such is the case in many of 
the smaller plants. Consequently, many plants have no alternative 
other than homogenizing after pasteurization. With the introduction 
of the sanitary features of the modern homogenizer, which may be 
completely disassembled for washing and sanitizing, homogenization 
may be accomplished following pasteurization without significant con- 
tamination of the product. 


Experimental 

Inasmuch as sequences of processing involving homogenization are 
fairly flexible, trials were run, varying the temperature of homogeniza- 
tion prior to pasteurization in order to ascertain the effects on some 
properties of the milk. 

Effect of the Temperature of the Milk at Time of Homogenization 
on the Dispersion of the Fat— -Studies were made to determine the 
efficiency of homogenizing milk at various temperatures when the 
milk 'had beep previously stored at 40® F. Samples of normal mixed 
raw milk were cooled to 40® F. and held for 24 hours to solidify the 
majority of the fat globules. Portions of the milk were then heated 
rapidly to temperatures of 40, 60, 80, 100, 120 and 140® F. and homog- 
enized immediately upon reaching the desired temperature, using a 
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pressure of 5,000 pounds per square inch. It is recognized that such a 
pressure would likely never be used commercially, but it seemed desir» 
able to ascertain what effect such a pressure would have upon the fat 
globules when they were in a solid state; thus, the investigator might 
be able to predict if milk could be handled rigorously (as in pumping) 
in certain temperature zones without accelerating the development of 
rancidity. This high pressure flashed the temperature of the milk ap- 
proximately 17® F. Although the samples of homogenized milk were 
cooled immediately, the rise in temperature resulting from homog- 
enization might have suppressed or accelerated lipolysis slightly at 
some of the temperatures employed. 

The effect of the temperature of homogenization on the dispersion 
of the fat globules is illustrated in Fig. 1 (see insert in center spread). 
Little or no dispersion of the fat globules occurred until the fat ap- 
proached a liquid state. Consequently, when the milk was homogenized 
at 40® or at 60® F. no evidence of homogenization as examined micro- 
scopically was noted. However, when the milk was homogenized at 
80® F., which is well under the average melting point of milk fat, 
effects of homogenization could be observed. Although the homogeniz- 
ing effects were noted at this temperature, satisfactory dispersion of 
the fat globules did not occur until the milk was homogenized at 
100® F., a temperature well above that of the average melting point 
of milk fat. Homogenization of the milk at 120® F. and at 140® F. did 
not show marked improvement over that observed at 100° 1^'. although 
there appeared to be a further slight decrease in the size of the fat 
globules with increases in temperature. These observations are essen- 
tially the same as the findings of Whitaker and Hilker (1937) who 
reported as follows : '‘At 80® there was a slight subdivision and at 
lOO® F. more noticeable subdivision was noted. At 120 and 145® F. the 
globules were very small.” 

Effect of Re-homogenizing Milk at 40® F. — Inasmuch as no dispersion 
of the fat globules appeared to occur when the milk was homogenized 
at 5,000 pounds pressure at 40® F., as viewed under the microscope, 


Table 2. The creaming of raw milk homogenised at 5,000 pounds pretture at 40® F. 


Times homogenized at 40®F. 

Cream layer after 24 hours 
on milk homogenized at 

5000 pounds at 40^F. 
when 

raw 

subsequently 
pasteurized at 
142®P. 80 min. 

0 

per cent 

14 

5 

5 

5 

6 

6 

percent 

14 

5 

ft 

ft 

ft 

ft 

1 

2 

8 

4 

ft 
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and because no lipolysis resulted from this treatment, as' will be dis- 
cussed latter, a sample of milk previously held 24 hours at 40® F. was 
homogenized five times at 40® F. using 5,000 pounds pressure. The 
high pressure used resulted in an increase in temperature of 17® F. 
so that the milk had to he cooled each time of homogenization before 
repeating the process. Photomicrographs of the milk are shown in 
Fig. 2 (see insert in center spread). Dispersion of the fat globules by 
this rigorous treatment was not accomplished even when repeated 
five times. Furthermore, no rancidity was detectable organoleptically 
and no increases in titratable acidity were observed even after 96 hours 
storage at 40® F. 

Despite the fact that the fat globules were not dispersed by high- 
pressure homogenization at 40® F. the cream line was markedly re* 
duced when the milk was homogenized once, but was not further 
reduced by repeated homogenization (Table 2). Fat tests of the upper 
and the lower 50 ml. portions of creaming cylinders of the milk showed 
that considerable fat rising did occur, as was evident also by the small 
cream layer showing a distinct line of demarcation. 

Judging from the results of this rigorous treatment of milk, which 
is beyond the realm of practicality, it would appear that no homogeniz- 
ing effects in milk would occur as a result of. excessive agitation such 
as pumping, provided the milk were handled in the temperature zom* 
from 40° to 60 ^ F. 



HOMOGENIZATION TEMPERATURE 

Fig. 3. Acidity increases in milk homogenized at 5,000 
pounds at different preheating temperatures and stored at 
40® F. for various periods. 
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Effect of the Temperature of ffie Milk at Time of Homogenizatioii 
Upon the Developnient of Rancidity — ^The samples of milk homog- 
enized at 40®, 60®, 80®, 100®, 120® and 140® F. and the samples re- 
homogenized at 40® F. were cooled immediately and held below 40® F. 
and examined organoleptically and titrametically for evidences of lip- 
olysis. The data are presented in Figs. 1, 2, and 3. 

The development of rancidity occurred in a temperature zone suf- 
ficiently high to liquify partially or soften the fat globules, yet low 
enough that the enzyme lipase was not inactivated. Under conditions 
of the study, major rancidity development occurred in the zone from 
80® to 120® F. inclusive. Undoubtedly, if raw milk were homogenized 
at a few degrees below and above this temperature range some lipase 
activity would have been experienced. In fact, some acidity increase 
was noted upon storage in the samples heated momentarily and homog- 
enized at 60® and 140® F. However, this range, 80® to 120® F., appar- 
ently is the most active zone for lipolysis as a result of homogenization. 

These observations substantiate those previously reported. Doan 
(1933), heating raw milk momentarily and homogenizing at 100®, 110®, 
120®, 130®, 140®, ISO® and 160® F., found that the greatest development 
of rancidity occurred within the 100® to 130® F. zone and by extra- 
polation predicted that the enzyme lipase could be inactivated by 
flashing milk at 147® F. 

Babcock (1934) found that the temperature range from 30® to 40° C. 
(86® to 104® F.) was the optimum homogenizing temperature for the 
development of rancidity in raw homogenized milk. He found that 
when the milk was homogenized at temperatures ranging from 4.5® 
lo 10° C. (40° to so® C.) that it had a good flavor for 18 hours, but 
developed an abnormal flavor upon further aging. When the milk 
was liomogenized at 1S° and 5S° C (59® and 131® F.) a slight rancid 
flavor developed; that homogenized at 20®, 25°, and 45® C. (68®, 77®, 
and 113° F.) developed the rancid flavor at the end of 18 hours, but 
to a lesser degree than the milk homogenized within the temperature 
range from 30® to 40° C. (86° to 104® F.). Whitaker and Hilker (1937) 
observed rancidity development when milk was preheated and homog- 
enized at 80®, 90®, and 100° F., but did not note rancidity development 
with similar treatments at 120® F. Gould (1940) showed that raw milk 
heated momentarily and homogenized at 70®, 105®, 115®, 125®, 135®, 
ancl 145® F. underwent lipolysis in every case, the greatest lipolytic 
activity occurring in the temperature zone of 105® to 125® F. inclusive, 
and very little at 70® and at 145® F. 

Repeated high-pressure homogenization was found to be ineffective 
in inducing lipolysis in raw milk held 24 hours at 40® F. When the 
in ilk was homogenized at 5,000 pounds at 40® F. or re-homogenized 
five times under those conditions, evidences of rancidity were not 
observed at 96 hours (Fig. 2). Even when 50-per cent mixtures of 
this and other milk were made, evidence of activation of lipase by 
repeated homogenization above that normally existing in raw milk 
could not be demonstrated (Table 3), Only when the raw milk was 
added to homogenized pasteurized milk was rancidity noted, but that 
homogenized five times was not more effective in inducing lipolysis 
than the same milk unhomogenized. The lipolytic activity of such 
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X Thm dl«et of ropoatod konofoniaotion of row milk ot 49* F« 
doTolopmool or roacidlitj^ 


Hancidlty development in milk wtien 


Times 

bomogeaiced 
at 6000 lb. 

Not mixed with other milk 
(Control) 

Mixed with pasteurized milk which was 

Unhomogenized 

Homogenized 


0 

24 

48 

72 

0 

24 

48 

72 

0 

24 

48 

72 


ho\irs 

hours 

hours 

hours 

hours 

hours 

hours 

hours 

hours 

hours 

hours 

hours 

0 

— 
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— 

— 

— 


— 


+ + 

+ + 

+ + 4' 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

+ + 

•f + 

4* + + 

2 

- 

- 

- 

- 

- 

- 

- 

- 

- 

-h + 

+ + 

+ + + 

8 

- 

- 

- 

- 

- 

- 

- 

- 

- 

+ + 

+ + 

-f + + 

4 


- 

- 

- 


- 



- 

+ + 

+ + 

+ 4- + 

6 

- 

- 

- 

- 

- 

- 

- 

- 



+ + 

4- 4* 4- 


mixture has been demonstrated previously by Gould and Trout (1939) 
and by Larsen, Trout, and Gould (1941). 

Effect of Pasteurization on the Increase in Titratable Acidity and 
Development of Rancidity Resulting from the Homogenization of Raw 
Milk — ^As previously discussed, an immediate increase in titratable 
acidity is observed when raw milk is homogenized within a certain 
temperature zone, the extent of increase depending chiefly upon the 
pressure used. Samples of homogenized raw milk were holder-pas- 
teurized within five minutes of homogenization and after cooling were 
examined for titratable acidity. The data are presented in Table 4. 

Tdble 4. The effect of pasteurization on the increase in titratable acidity resulting 
from the homogenization of raw milk. 


The titratable acidity of milk 
'immediately after procemlxig 


Trial 

Control 

When homogenized raw at 
100*P. and 

Unpasteurized 

Pseteurized 
at once 

1 ; 

2 

Percent 

0.166 

0.160 

0.146 

OJlS 

0.166 

0.170 

0 100 

Percent 

0.170 

0.160 

0.160 

0.176 

0.106 

0.190 

0.100 

0.206 

1 

S eododdoe 

5 

6 



AVitige 



0.1S8 










Insert: A1iciii(]an Agricultural Experiment Station 
Quarterly Bulletin 24 (3) 

Hatching Ability of Poultry — Hy E. W. Henderson 

(Panes IIS to 122) 


Fig. 1. Differences in egg shell texture store as seen !>ef<ne a candle. 
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Whtn the milk was pasteurised immediately after homogenization 
the further develpment of acidity was arrested, but the increase in 
acidity already noted was not eliminated. Apparently, therefore, if milk 
is homogenized prior to pasteurization within the lipase active zone, 
an increase in the titratable acidity above that present in similar milk 
unhomogenized might be expected. As shown by Gould (1940) this 
immediate increase in acidity is markedly less when the raw milk was 
homogenized at 135*^ F. Data presented in Fig. 3 would indicate also 
that as the temperature approached 140® F. the immediate increase 
in acidity upon homogenization is not so great. 

What effect this increase in acidity has upon the flavor of the pas- 
teurized product has not been established by experimental evidence. 
Some workers believe that accompanying this increase in acidity may 
be a slight enhancement of the flavor, imparting to the milk a certain 
‘'fullness** or “freshness** of flavor as contrasted to a lacking of or 
flatness of flavor in the unhomogenized milk, particularly during the 
late winter months. However, the beneficial effect on flavor is de- 
batable and may not be justified by the risk of rancidity development 
involved should a delay in pasteurization be encountered. It must be 
borne in mind that unless the homogenized raw milk is pasteurized 
at once, it may definitely become rancid and undrinkable within a 
short time, depending upon the temperature of homogenization. 

Several trials were run to ascertain the effect on flavor of homog- 
enizing raw milk, followed immediately by pasteurization as compared 
with that obtained when the milk was homogenized after pasteuriza- 
tion. In these trials, the raw milk was homogenized at 100® F., a tem- 
perature giving maximum lipolysis, and at 130® F., a temperature at 
which, the action of lipase is retarded. The data are presented in 
Tables 5 and 6. 

From these results it would appear that no material advantage so 
far as flavor is concerned is attainable by homogenizing prior to pas- 
teurization or vice versa. However, a temperature of 130® F. at which 
to homogenize involves less risk from rancidity development should 
there be a delay in pasteurization. 

Table 5. Tbe flavor score and crIticisiB of milk homogenised raw at IM* 
at 24MN1 pounds pressure and then pasteurised compared with that of milk homog* 
enia^ after pasteurisation. (Av. 3 trials.) 


Flayor sooze end criticism of mSk at 


Treatment of sample 

1 1 hour 

24 hours 

72 hours 

Score 

Criticism 

Score 

Criticism 

Score 

Criticism 

1, Ckmtiolraw 

28.0 

— 

23.8 


22.8 

— 

3. Homogenised raw 

21.8 

V. si. 

13.0 


12.0 

Randd 

H. Homogenised raw, pasteur* 
ised^at onoe. 

22.7 

ranoiQ 

22.8 


22.7 

— 

4. Pasteurised 

28.0 

— 

22.8 


22.3 

— 

5. Pasteurised, homogenised J 

22.8 

— 

22.8 


28.0 
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Tabltt 6. The flaTor of milk komonetiiaed raw at 130* F. and tkeii pattenriaed 
compared with that of milk homofenized after pasteurivation. 


Flavor critlciHm at 24 hours when the milk was 


Trial 

Ifoinogenized raw aiKi 

Pasteurized 

Unpasteurized 

Pasfeurized 

Uiihomogetiized 

Homogenized 

1 

V. si. rancid 


— 

- 

2 

V. sl.ra ncld 



- 

.3 

V. si. rancid 

- 

- 

- 

4 

V. si rancid 




5 

V si rancid 

- 

- 

- 


In scoring the samples of milk homogenized raw at 100® F., two 
experienced judges were asked to name their preference of two samples, 
one homogenized raw and then pasteurized immediately and the other 
pasteurized prior to homogenization. After some deliberation, they 
chose the latter, stating that the former did not clear up so well after 
tasting. No such comments were made when the homogenizing tem- 
perature of 130® F. was used. 

In connection with the effect of time of homogenization on the 
flavor, Hood and White (1934) stated, “Practical experience and lab- 
oratory investigations have shown that a better flavoured milk i^ 
obtained with less likelihood of off flavours developing when th(‘ 
homogenization process takes place immediately after pasteurization 
and at the pasteurization temperature.” They were particularly con- 
cerned with off flavors developing should a delay occur in retardinj^ 
the activity of the enzyme lipase. On the other hand, Whitaker ami 
Hilker ( 1937) obtained a good flavor when homogenized raw milk ai 
temperatures ranging from 80® to 120® F. and pasteurizing immediately. 

Summary 

Several sequences of processing milk involving homogenization are 
possible. In 4 of 23 Michigan milk plants surveyed, the milk was 
homogenized prior to pasteurization at temperatures ranging from 
130 to 145® F. The homogenization pressures employed were usually 
2,500 pounds but ranged from 2,000 to 3,000 pounds. Temperatures 
of pasteurization of homogenized milk ranged from 143° F. for 30 
minutes to 160° F. for 20 minutes. 

Studies were made oh the effect of homogenizing at various tem- 
peratures raw milk previously held 24 hours at 40° F. on the disper- 
sion of the fat; on titratable acidity increases; and on the development 
of rancidity. The milk was homogenized at 5,000 pounds pressure at 
40®, 60®, 80®, 100®, 120®, and 140® F. Complete dispersion of the fat, 
as revealed by microscopic examination, did not occur at the tempera- 
tures employed until a temperature of 100® F.* was reached at which 
the milk fat was in a liquid state. Marked acidity increases were noted 
Vhen raw milk was homogeni^Qd at 80^ 100®, and 120® F., but very 
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slight acidity increases were observed at 60® and 140® F. and none 
at 40® F. 

Re-homogenization of raw milk five times at 40® F. using 5,000 
pounds pressure failed to disperse the fat, to increase the titratable 
acidity, or to alter the flavor even after 96 hours storage. However, 
tliis rigorous treatment markedly decreased the cream layer which 
was not restored by subsequent pasteurization. Such treatment is out 
of the realm of possibility in commercial practice, Imt the results do 
indicate that raw milk stored overnight at 40® F. may undergo rigorous 
treatment at this temperature as in pumping or clarifying without 
inducing lipolysis. 

Pasteurization of milk homogenized raw at 100® F. prevented the 
development of rancidity, but did not reduce the slight increase in 
titratable acidity resulting from the homogenization process. The slight 
increase in acidity which was not eliminated by pasteurization, had no 
jicrceptible effect on the flavor one way or the other. When milk was 
homogenized raw at 130® F. and immediately pasteurized, no harmful 
flavor effects were noted. Unless lipase was inactivated it soon rendered 
homogenized milk unpalatable, the extent of which depended upon the 
temperature and pressure of homogenization prior to pasteurization. 

Whether to homogenize milk prior or subsequent to pasteurization 
would seem to depend primarily upon whether the entire vat of milk 
was to be homogenized. If part of the vat of milk were to he bottled 
as unhomogenized milk, then there is no alternative hut to homogenize 
after pasteurization. When milk is homogenized before pasteurization, 
facilities must be had for preheating the milk to a homogenizahle tem- 
perature and for immediate subsequent heating for the purpose of 
inactivation of the enzyme lipase, or preheating to such a temperature 
that the enzyme is practically inactivated at time of homogenization. 
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FARM BUSINESS SUMMARY, MICHIGAN, 1940 


C. O. MAY ANo J. C. DONETH* 

Section of Farm Management 

Earnings of farm account cooperators for Michigan were about 
the same in 1940 as in 1939. Labor incomes for 1940 averaged $787 
per farm based on 1,263 records distributed throughout the state. A 
total of 1,405 records were summarized by the college for 1940, but 
142 were omitted from the summary reports because they were not 
comparable or for some other good reason. 

The labor income represents what the operator has left for his 
labor and management after paying all cash operating expenses, allow- 
ing for depreciation and other inventory losses, charging for family 
labor (at hired wage rates) other than for the operator, and deducting 
5 per cent interest on the investment. This earning figure does not 
give the farm credit for the value of the home-grown farm produce 
used by the household. 

Procedure Followed 

The farm account books are started between January 1 and April 
1, depending on the area of the state. In the summer the farmer re- 
ceives a farm visit by a farm management specialist and the local 
county agricultural agent, who assist him in keeping the book. At 
the close of the year (one year after starting), the record book is care- 
fully checked by a representative of the Farm Management Depart- 
ment in the presence of the farmer-cooperator and brought back to 
the college. The book is closed and summarized for the farmer by the 
Farm Management Department and is then returned to the farmer. 

The records are then studied by areas because there is a great 
variation in conditions throughout the state (Fig. 1). A "‘Farm Suc- 
cess Factor” report for . each area is prepared, based on the farm 
account books kept in the area for the year. Each cooperator receives 
a copy of the report showing the figures for his farm business com- 
pared with those of the other farmers in the area. Also, each co- 
operator who has been in the project lesfe than 6 years receives a sum- 
mer visit by ^he specialist and county agricultural agent. At the time 

♦The Farm Management Section of the Michigan Agricultural Experiment 
Station, E. B. Hill and H. A. Berg of the Farm Management Department, and the 
county agricultural agents in 76 counties assisted with this project. 
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Fig. 1. The Seventeen Type-of-Farming Areas in Michigan. 


of this visit the strong and weak points in the farm business are dis- 
cussed, thus providing the farmer with a basis for making needed 
adjustments in order to improve his farm income. 

The EccMootnic Situation in 1940 

The general price level of farm products averaged higher in 1940 
than in 1939. According to the Economics Section of the Michigan 
Agricultural Experiment Station, the prices received by Michigan 
farmers for 20 major farm products rose from an index of 97 in 1939 
to 106 for 1940. On the other hand, the index of farm costs rose only 
2 points, from 113 to 115. Hence, the ratio of prices received to farm 
costs for Michigan rose from 86 in 1939 to 92 in 1940. For the United 
States as a whole, prices did not rise this much relative to costs> thus 
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Table 1. Compariton af prices of farm products and costs in 
Michigan in 1940* (1910-14 = 100) 


Itbmb 

Index 

numbers 

Cost Items 

Index 

numbers 

Dairy producia 

nr> 

Feed 

100 

All meat aiiimaiiii 

113 

Farm machinery 

153 

Hogs 

76 

Fertilizer . . ... , 

97 

Beef cattle 

134 

Farm building material 

149 

Veal calves 

140 

Equifiment 

110 

Lambs 

140 

Seed 

130 

Wool 

162 

Farm taxes 

83 

Chickens 

126 

Farm interest payments 

97 

Eggs 

86 

Farm wages 

123 

Fe^ crops 

71 



Cash crops 

102 



All farm products 

106 

All farm costs 

115 


♦Data obtained from Orion Ulrey, Economics Section, Michigan Agricultural Experiment Station 


Michig-an farmers enjoyed a more favorable position than the average 
of the farmers in other states for 1940. 

A comparison of prices received for farm products and prices paid 
by farmers in Michigan as compared with the l)ase period 1910-14 is 
shown in Talde 1. 

The total income from live.stock was higher in 1940 than in 1939. 
This was largely due to having more livestock, especially cattle, and 
also obtaining slightly greater returns per unit of livestock. The prices 
received for dairy products were improved ,over those of 1939 and 
cattle prices remained good. 1'he corn-hog ratio was unfavorable for 
producers of pork. Poultry meat and egg prices remained low relative 
to feed costs. Mutton prices were only slightly better, but wool brought 
considerably more than in 1939. 

The total income from crops was lower in 1940 than in 1939. The 
yields of some crops were better, especially for small grains and hay. 
However, corn and bean yields averaged lower in 1940. Sugar beet and 
potato yields were about the same both years. The price of potatoes 
and the prices of most feed crops, except corn, were lower than in 
1939. Bean and sugar beet prices were about the same both years. 
As for fruit, the apple, peach, and pear crops were small and prices 
were better than for the year before. There was another big cherry 
crop in Michigan, but a smaller crop for the country as a whole re- 
sulted in higher prices than in 1939. The yields of grapes remained 
about the same and the price remained low. 

The total expenses per farm averaged somewhat higher in 1940. A 
little more machinery was purchased than in 1939. The expenses for 
operating equipment, purchase of feed and hiring of labor ran a little 
higher in 1940. 



VOL. 24 — NOVEMBER, 1941 — NO. 2 


135 


Farm Investments 

The capital investments averaged $13,6v38 per farm for the 1,263 
farms included in this report. Table 2 shows the various investment 
items and the amount and percentage that each item is of the total 
inve.stment. 


Table 2.— Average capital investment per farm on 1,263 Michigan farms in 1940. 


Item 

Capital 
per farm 

Percent 
of total 

Land 

S 5,176 

38 

Improvements (less house) 

3,508 

26 

Livestock . 

1.843 

13 

Machinery . 

1,674 

1,076 

461 

12 

Feed, crops and supidies 

Orchard 

8 

3 



Total 

$13,638 

100% 


Farm Receipts 

The total farm receipts averaged $3,110 per farm in 1940. Table 3 
shows the total receipts and the relative importance of the different 
items. 


Table 3. TotsJ receipts per farm on 1,263 Michigan farms in 1940. 



Item 

• 

Receipts 
per farm 

Percent 
of total 




$ 418 

13 

UoierM 

Sheep and wool 

Poultry and egsfs 

Hairy products 

Crops ... ... 

(Government payments . 

Labor off farm 

Miscellaneous 



207 

7 



117 

4 



260 

8 



1,0.39 

775 

116 

116 

53 

33 



25 

4 

4 

2 

Total 

$3,110 

100% 


Farm Expenses 

The total expenses averaged $2,173 per farm in 1940. Table 4 shows 
the various expense items and the amount and percentage that each 
item is of the total expenses. 

Variation in Individual Incomes 

Individual farm incomes vary greatly under the same price con- 
ditions (Fig. 2). Many of the factors causing the great variation in 
earnings on farms for any one year are partially or entirely under the 
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TaU« 4. Total axpoiMoa put farm on 1,2(S Miebigan (anna in IMO. 


Item 


Operator’s labor 

Family labor 

Hired labor 


Total labor 


Machinery . . . 
Impttnrements . 
Feed purchases 
Crop expenses . 

Taxes 

Miscellaneous. . 


Total 


Expenses 

Percent 

per farm 

of total 

$ 532 

24 

220 

10 

270 

13 

$1,022 

47 

344 

16 

141 

6 

27S 

13 

212 

10 

78 

4 

98 

4 

$2,173 

100% 


control of the farmer. Such factors as size of business, soil manage- 
ment, cropping program, livestock program, combination of enterprises, 
efficiency in the use of labor and capital and effective marketing are 
some of the factors over which the farmer can exercise considerable 
control. 

This state summary report is not designed to try and explain the 
differences between successful and unsuccessful farms. That type of 
information is presented in the annual “Farm Success Factor'’ reports 
for each of the different type-of-farming areas. 

The percentage of farms in the different "income groups fluctuates 
from year to year with the fluctuation in the average earnings of all 
farms. Table 5 shows this year-to-year change. 

What causes this year-to-year variation in farm earnings? Changes 
in farm organization, management, variations in crop yields and ani- 


LASOR 

INCOME 

PER CENT 

NO. 

FARMS 

PER 

CENT 

3 10 15 20 25 

^#^4001 OR MORE 

■ 

7 

■I 

3501 TO 4000 

■ 

3 


3001 TO 3300 

■ 

17 

1.3 

2301 TO 3000 


22 

1 7 

2001 TO 2300 


43 

3.6 

1301 TO 2000 


103 

3.1 

1001 TO 1300 


210 

16.6 

301 TO 1000 


361 

206 

1 TO 300 


333 

266 

-300 TO 0 


III 


-1000 TO - 301 

■■ 

35 

mm 

HOOl OR LESS 

■ 

0 



Pig. 2. Distribution of labor income on 1|263 Michigan farms, 1940. 
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mal production are important factors which help to explain the vari- 
ations on individual farms. The most important factor, however, 
which causes this year-to-year variation in the average earnings of 
all farms is the relation of prices received by farmers to farm costs. 
When the general price level changes, the prices of basic commodities, 
such as wheat, corn, pork, butter, and wool change quickly under 
unregulated circumstances. Many costs of operating a farm cannot 
be adjusted so quickly. Wages, taxes, debts, retail prices, and over- 
head costs change less rapidly. Therefore, farmers are benefited by a 
moderate rise in prices, but are adversely affected by a fall in prices. 
That the course which commodity prices take and the adjustment of 
farming costs to them has an important influence on farm incomes 
is shown in Fig. 3. 

Change in General Level of Farm Income's 

Farm earnings vary greatly from year to year. This is shown by a 
large number of farm records kept by farmers during each of the last 
12 years, 1929-40, in cooperation with the Farm Management Depart- 
ment of Michigan State College (see Table 6). As an average, farm 
earnings were “in the red” for each of the years 1930 to 1932, showed 
gradual improvement from 1933 to 1936, and averaged about the same 
in 1937 and 1938 as in 1934. Except for 1936 the earnings in 1939 and 
1940 were higher than for any of the 10 preceding years. 

State and Area Averages 

The accompanying tables 7, 8, 9 and 10 indicate that farm earniitgs 
vary considerably between different types-of-farming areas in any one 



















Table 6. Twelve-year comparison of financial returns on Michigran farm-account farms, 1929-40. 



*Lsiid inventory values on fwin accounting farms were reduced approximatel » 25 percent when the 1932 farm account books were summarized by this Department. 




'F^oroB Qot eomparabte between wens beennse on some farms both 1939 and 1940 payments were received during 1940 




















Table 8. Crops: Kincis and acreaifes of crops and also crop yields by type-of-f 
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io tree fruits sad naqrsrdi is not included in the tilisbte smus in the computstiwi o( thas} fsotote. 
not ccmpsnfale between iieis beesme in some sress b<Ah 1939 and 1940 nayments were recereed during 1940 



Table 9. Livestock: Kinds, amounts, and returns from livestock by type -of -farming areas — 1940. 
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‘Tillable land in tree fruits and vineyards is not included m the tillable acres in the computation of these factors 
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year. Also, the areas do not retain the same relative position in earn- 
ings year after year (see "‘Labor Income/^ Table 7). Factors beyond 
a farmer’s control will cause changes in the relative position. These 
tables show percentages of tillable land in various crops, crop yields, 
livestock inventories, power and machinery costs, amounts of labor, 
and various other factors affecting farm earnings, as well as average 
income and expense figures. 
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BULLETIN REVIEWS 

Spec. BuL 309 — ^The Gmipetitive Position of Dairying m Midbigan — 

Baumann, R. V. and Hill, E. B. — ^This bulletin reports a study designed 
fa) to provide information concerning the long-time outlook for dairy- 
ing in Michigan and (b) to indicate the adjustments in production that 
will be desirable under each of several sets of conditions that may exist 
in the future. Particular emphasis is given to the effect of the soil 
conservation program on the competition of Michigan’s dairy products 
with those of other areas. The available evidence suggests that the 
major Corn Belt States and more especially the transition areas at 
the margin of the Corn Belt will furnish the greatest competition in 
dairy production as far as Michigan producers are concerned. 

The quantity of milk produced in Michigan has increased consider- 
ably in recent years, although milk prices relative to those of other 
farm products are not more favorable than formerly. Ap])arently th^ 
expansion of milk production has been made possible by certain changes 
in the crop and livest(jck s} steins followed. An increase in the total 
quantity of feed available has resulted from tlu' wide adoption of alfalfa 
hay and recently the introduction of hybrid corn In addition, dairy 
cattle numbers have increased, whereas the number of other kinds 
of livestock has decreased in recent years *\s a consecpience, a larger 
proportion of the feed produced in Michigan is now fed to dairy cattle. 

A continuation of the ])rescnt trend toward increased milk produc- 
tion IS indicated from tliis stud}. This situation will probably hold 
true even though there are no increases in the prices of dairy products. 

Considerably more milk is being consumed in Michigan now than 
iO years ago. d'his increase in consumption has been associated with 
a marked increase in population and income per worker. (38 pp., 11 
figs.) 

Spec. Bui. 310 — Marketing of Milk Products in Lenawee County, 
Michigan — Ulrey, O. — This study describes the local marketing struc- 
ture and outlets for dairy products in Lenawee County, with special 
emphasis on competition in the area. It is one segment of a study of 
inter-rcgional competition in the production and sale of dairy products 
carried on by the agricultural experiment stations in the principal dairy 
regions, in' cooperation with the Ibiited States Bureau of Agricultural 
h'xonomics. 

The area is located conveniently for trucking of fresli milk to the 
Detroit and Toledo markets, and for shipping ol sweet cream to mar- 
kets along the Atlantic coast. Five large manufacturing plants evapo- 
rate whole milk, which is distributed throughout the eastern part of 
the country. The condensaries also serve as surplus plants for the De 
troit milk shed. The Michigan Producers’ Dairy Company, a producer^* 
cooperative organized and operated to handle surplus milk of the De- 
troit area, has its parent plant at Adrian. 
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The excessive competition among the various outlets for the milk 
of the area has resulted in duplications of country routes, excessive 
hauling, many small loads, and relatively high truck rates. Because of 
the locations and wide variety of milk outlets for the area, the produc- 
tion prices and marketing of milk has been affected by any changes in 

(1) demand for fluid milk in the metropolitan areas of Detroit and 
Toledo, (2) the eastern demand for sweet cream, (3) production costs 
in Lenawee County and in competing areas of evaporated milk and 
sweet cream, (4) the cost of transporting cream from the county and 
from the competing areas to the eastern markets, and (5) by the 
changes in the restrictions and inspection requirements of the east- 
ern cream markets. 

The inspection of both milk and cream in the area has been in a 
state of confusion. The principal problems are the lack of uniformity 
of requirements among outlets, different interpretations of the same 
regulations, and variation in strictness of enforcement among cities 
and states. It has been very difficult for the milk plants and patrons 
to comply with the numerous and frequently conflicting minor regula- 
tions of the eastern cream markets. (42 pp., 16 tables, 7 figs.) 

Spec. BuL 311. — Experience of Michigan Rural Banks with Short 
Term Loans to Farm^s — Burroughs. R. J. and Patton, H. S. — This 
bulletin reports the findings of a survey of the note ledger accounts 
of UK) sample farm borrowers during the economic c>cle 1928-37, at 
each of nine country banks located in different types of farming areas 
in Micliigan, supplemented by replies to questionnaires returned by 
110 rural l)anks through the Michigan Bankers Association. (Farm 
real estate mortgage loans were not included in this study.) 

Information obtained from these sources is analyzed with a view 
to throwing light on such questions as the following: 

(1) To what extent d<3es the use of bank credit by Michigan farm- 
ers vary from season to season, and from year to year within the 
economic cycle? 

(2) What are the practices of Michigan banks in respect to charges 
made for loans and renewals to farm borrowers, and to security 
required? 

(3) For what amounts and for what purposes are bank loans most 
irequently made to Michigan farm borrowers, and how do these vary 
with different types of farm enterprise? 

(4) How “bejuid” are bank loans to farmers as measured by: (a) 
the proportion of loans .which are repaid in full at note maturity dates; 

(b) the length of time loans remain outstanding and the number of 
note renewals involved? 

(5) What relationships are to be found between ‘liquidity’’ of 
bank loans to fanners and such factors as: (a) the purposes to which 
loan proceeds are applied by borrowers ; (b) the size of loans ; and 

(c) the period in the economic cycle when loans originated? 

(6) Are loans by country banks to farmers less liquid and accom- 
panied by greater proportionate losses than loans to non-farm cus- 
tomers? (^ pp., 28 tables, 3 figs.) 
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JOURNAL ARTICLE ABSTRACTS 

Relationship Between Organic Matter Content and Moisture Con- 
stants of Soils — Stone, J. T. and Garrison, C. S. — Soil Science. 50 (4) : 
J53-256. 1940. [Journal Article 451 (n. s.) from the Mich. Agri. Exp. 
Sta.] — Few data showing the effect of different contents of organic 
matter on the moisture relationships of soils have been available. 
Samples were collected from under the sod along old, established 
fence rows and a few feet away in fields where customary soil man- 
agement practices had been followed. This system of sampling per- 
mitted of comparison between soils differing only in organic matter 
content. The samples included three loamy sands, nine sandy loams, 
eight loams, two silt loams, one clay loam, one loamy fine sand, and 
one fine sandy loam. Results showed the samples taken under sod had 
a greater capacity to retain available moisture than the corresponding 
•samples taken from the field, with one exception. Likewise, with one 
exception the samples taken under sod had a greater organic matter 
content. A study of the data by Fisher’s method showed a direct cor- 
relation between organic-matter content of the soils and their capacity 
to hold available moisture, with a correlation coefficient of 0.728. 

The Base-Exchange Capacity of the Organic and Inorganic Frac- 
tions of Several Podzolic Soil Profiles — Tedrow, ). C. F. and Gillam, 
VV. S,— Soil Science. 31 : 223-233. 1941. [Journal Article 458 (n. s.) 
from the Mich. Agri. Exp. Sta.] — ^The base-exchange capacity of the 
organic and inorganic fractions of the A,, A^, B., and C horizons 

of several virgin podzolic soil profiles w'ere studied, 'fhese results, as 
well as data showing the percentage of the total base-exchange capacity 
due to the organic and inorganic fractions, and the absolute exchange 
capacity of the organic fractions were plotted in three separate figures. 

The organic matter present in the A^ horizons studied accounted 
for 64 to 86 per cent of the base-exchange capacity of these horizons. 
Similarly, the organic base-exchange capacity constituted 42 to 62 per 
cent, 29 to 84 per cent, and 17 to 85 per cent of the total bas(‘-exchange 
capacity of the Ao, and Bo horizons, respectivcl> . 

A wide variation in the absolute exchange capacity of the organic 
fraction was noted, not only among the different soil profiles but also 
lietween horizons wdthin the same profile. It w^as concluded that this 
variation was caused by differences in the chemical nature of the 
organic matter. 

The exchangeable calcium and magnesium in many of the horizons 
w^ere also determined. 

Manganese, Copper and Magnesium Cemtents of Some Commercial 
Fertilizers — Millar, C. E. and Gillam, W. S. — ^Jour. Am. Soc, Agron. 32 
(9): 722-725. 1940. [Journal Article 459 (n. s.) from the Mich. Agri. 
Exp. Sta.] — In recent years research has directed attention to the re- 
quirement of plants for small quantities of such elements as copper, 
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manganese, and magnesium and the question has arisen as to the 
amounts of these elements contained in standard mixed fertilizers 
used largely by farmers. To obtain some information on this subject, 
11 samples of 2 - 12-6 fertilizer were analyzed for the elements men- 
tioned. The results showed a variation in manganese content, expressed 
as anhydrous MnS 04 , from a trace to 0.018 pound per ton. Copper 
content, in terms of CuSO 4 .SH. 2 O, varied from 0.000,000,12 to 0.000,4 
pound per ton. One sample contained magnesium equivalent to 17.78 
pounds of MgS 04 - 7 H 20 per ton. In the other samples the MgS 04 - 7 H 20 
equivalent of the magnesium content varied from 0,42 to 6.02 pounds 
per ton. Considering the requirement of commonly grown grain crops 
for those elements and the fact that a small fraction of a ton of fer- 
tilizer is usually applied per acre, it appears that crops must depend 
very largely on the soil for the amounts of these elements needed. 

A Photometric Method for the Determination of Magnesium — 

Gillam, W. S. — Ind. and Eng. Chem. (Anal. Ed.) 13 : 499-501. 1941. 
[Journal Article 467 (n. s.) from the Mich. Agri. Exp. Sta.] — A rapid 
and reliable method of analysis for small quantities of magnesium was 
developed. It is based on the fact that in an alkaline solution mag- 
nesium ions react with titan yellow to produce a pink or red color, 
which can be readily matched with standards or read in a photoelectric 
colorimeter. Hydroxylamine hydrochloride was used as a stabilizer. 
The method is applicable for the determination of magnesium in quan- 
tities ranging from 0.5 p.p.m. to 300 p.p.m., and calcium, up to a maxi- 
mum concentration of 800 p.p.m. did not interfere. 

Results from the analysis of several commercial fertilizers, tap 
water, and soil extracts are given. Likewise a comparison of results 
obtained by this method and by the hydroxyquinolate gravimetric 
method are listed. 

A New Microscopic Procedure for the Detecting and Locating of 
the Source of Therm^uric Organisms in Milk — Mallmann, W. L., Bryan, 
C. S., and Fox, W. K. — ^Jour. Milk Tech. 4 (4) : 195-199. 1941. [ Journal 
Article 475 (n. s.) from Mich, Agri. Exp. Sta.] — Heat-resistant bacteria 
in milk are indicators of unclean equipment used or of insanitary pro- 
cedures in producing milk. Considerable difficulty has been experienced 
with high bacterial counts since the adoption of the new standard agar 
for plate counts of milk. This has been due largely to the fact that the 
new medium favors development of organisms that on the old medium 
failed to grow or grew so poorly that the colonies were too small to 
count at tlie end of the 48-hour incubation period. High counts on 
the new medium have been especially frequent in pasteurized milk. 
Data collected indicate that the high counts obtained are frequently 
due to the presence of thermoduric bacteria and not to improper pas- 
teurization of the milk. The only reliable method of detecting thermo- 
duric bacteria in milk has been the pasteurizing test. Briefly, this test 
consists of determining the bacterial counts before and after laboratory 
pasteurization. This gives excellent results for dairies with a small 
number of producers but the test is too cumbersome to be applied to 
large dairies with a large number of producers. Tests were made to 
determine the effect of long incubation at high temperature on the 
dead bacteria that would result from incubation at these temperatures. 
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The data indicate that a microscopic clump count made at the end of 
two hours of incubation of raw milk at a temperature no lower than 
58* C shows the presence of thermoduric bacteria on milk. An arbi- 
trary standard of 40,000 per cubic centimeter in the milk incubated 
58® C. for two hours was set as a limit for the presence of objection- 
able numbers of thermoduric bacteria. 

Report on Chlorophyll and Carotene in Plant Tissue— Benne, E. J. — 
Jour. Assoc. Off. Agr. Chem. 24 (3) : 526-539. 1941. [Journal Article 
480 (n. s.) from the Mich. Agri. Exp. Sta.] — Recently there have been 
proposed for the evaluation of carotene in plant materials, numerous 
new or modified procedures that are said to effect more thorough 
separation of other pigment impurities, to lessen manipulative details, 
or to overcome difficulties presented by individual plant tissues. In 
general, the same is true of chlorophyll, although less work has been 
done on methods for evaluating this pigment. 

Consequently, it appeared of value to subject as many as possible 
of these new procedures to a collaborative study among other investi- 
gators interested in such work. Workers in seven laboratories besides 
that of the Associate Referee participated in this study which included 
seven methods for evaluating carotene and two for chlorophyll. The 
results and comments from the different collaborators are given in 
the published report. 

Report on Zone in Plants— Cowling, H. — Jour. Assoc. Off. Agr. 
Chem. 24 (3) : 520-525. 1941. [Journal Article 481 (n. s.) from the 
Mich. Agri, Exp. Sta.] — Before his appointment as Associate Referee 
on Zinc in Plants the author had developed a photometric dithizone 
method for the determination of zinc in plant tissues that proved to be 
accurate and remarkably free from interferences by other cations that 
form colored complexes with dithizone. 

Inasmuch as this method appeared to be more accurate and sensi- 
tive than the method given at present in Methods of Analysis, A.O.A.C., 
it was decided to offer it for collaborative study among otliers inter- 
ested in such work. Investigators in four other laboratories cooper- 
ated, and the results of their analyses agreed well with those of the 
Associate Referee. Consequently, it was recommended that the method 
be adopted tentatively by the Association of Official Agricultural 
Chemists. 

Grouping of Strains or Varicsties by Use of the Latin Square — Baten, 
W. D., Northam, J. I., and Yeager, A. F. — ^Jour. Am. Soc. Agron. 33 : 
616-622. 1941. [Journal Article 486 (n. s.) from the Mich. Agri. Exp. 
Sta.] — This paper describes a layout of 64 strains of tomatoes in groups 
of 16, planted in a 4 x 4 Latin square and contains statistical analyses 
pertaining to the yields from these strains. Technics are presented 
for arriving at valid experimental errors when certain error variances 
are heterogeneous and tests are given for comparing the mean of 
groups, the means of strains within a group and the means of strains 
in different groups. A statistical analysis is given when estimates are 
made for certain extraordinary plot yields. 

A Qrfdiiciiie-Induced Tetraploid Coenios — Newcomer, £. H. — ^Jour. 
Heredity. 32 (5): 160-164. 1941. [Journal Article 491 (n. s.) from the 
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Mich. Agri. Exp. Sta.] — Treatment of the apical growing points of 
seedlings of the Early Sensation variety of cosmos resulted in the 
production of a number of plants whose cells showed twice the normal 
(diploid) number of chromosomes. Associated with this tetraploid 
condition was an increase in size of flowers, epidermal cells, stomatal 
guard cells and seeds. A pronounced increase in thickness of the cell 
walls accounted for the slight increase in size of the tetraploid pollen 
grains. 

Available Boron as Affected by Soil Treatments — Muhr, G. R. — 
Soil Sci. Soc. Amer. Proc. 5; 220-226. 1941. [Journal Article 493 (n. s.) 
from the Mich. Agri. Exp. Sta.] — Soybeans grown in pot cultures of 
11 different Michigan soils, to which were added various treatments, 
were analyzed for boron, calcium, magnesium, iron and nitrogen. Cal- 
cium carbonate and MgCOj, applied to Warsaw sandy loam and Hills- 
dale sandy loam B horizon soil, both acid soils, reduced the boron 
content of the soybean tissue. Sodium carbonate and Na.SO* did not 
alter the boron content of soybeans on these soils. Calcium sulphate 
and MgS 04 did not alter the boron content of the tissue of soybeans 
grown on the Hillsdale soil not treated with borax, 1)ut reduced the 
boron content of those grown in pots where excessive borax had been 
applied. Accumulations of calcium and nitrogen accompanied an ex- 
cessive boron content in the plant tissue. The soil constituents, active 
calcium, organic matter and clay, which prevent applied borax from 
becoming toxic to soybeans, prevent boron from accumulating in the 
plant tissue. Yields were increased with applications of borax until 
the boron content of the dry plant tissue reached 30 p.p.m. It was found 
that borax becomes toxic to soybeans wh-en the boron content of the 
dry tissue reaches 50 to 60 p.p.m. The magnesium and iron contents 
of soybeans were not greatly altered by toxic quantities of borax. 

To ascertain the effect of hydrogen ion concentration on the avail- 
ability of boron, sugar beets were grown in an alkaline soil, deficient 
in available boron and were treated with borax and sulphur, singly and 
in combination. A quantity of sulphur sufficient to lower the pH from 
7.5 to 6.2 was as efficient as borax in preventing heart rot. 

It was found that fixation of boron in an alkaline sandy soil, high 
in organic matter, was not instantaneous but a rather slow process. 
This was indicated by a reduction in the toxic effect of boron on soy- 
beans when planting was delayed for two months after the borax was 
applied. 

The Effect of Borax on the Yield, Appearance, and Mineral Com- 
position of Spinach and Sugar Beets — Cook, R. L. and Millar, C. £. — 
Soil Sci. Soc. Amer. Proc. 5 : 227-234. 1941. [Journal Article 499 
(n. s.) from the Mich. Agri. Exp. Sta.] — Sugar beets and spinach, 
grown in the field on alkaline soils deficient in boron, were treated 
with borax at variable rates of application. Yields were measured in 
the field, and dried plant samples were analyzed for boron, nitrogen, 
iron, calcium, and magnesium. Sugar beets were also grown in the 
greenhouse and were treated with different quantities of ammonium 
nitrate at different levels of available boron. 

Borax, applied at the rate of 20 pounds per acre as a side dressing 
for sugar beets on Wisner silt loam, virtually eliminated heart rot 
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symptoms, and caused (a) the yield to increase from 7.16 tons to 14.30 
tons per acre and (b) the sucrose content and purity to increase from 
14.11 to 18.02 per cent and from 80.92 to 84.91 per cent, respectively. 
Applied broadcast for spinach at the rate of 10 pounds per acre, borax 
prevented the appearance of boron-deficiency symptoms and caused 
the yield to increase from 8.1 to 14.3 pounds per plot. On the plots 
which did not receive borax, the spinach plants developed symptoms 
almost identical with symptoms of heart rot in sugar beets. 

Applications of borax increased the boron content of the dry tissue 
of sugar beet roots and of spinach roots and tops and reduced the 
nitrogen content of sugar beet and spinach roots. 

Aninioniuin nitrate, applied to pot cultures of Thomas sandy loam, 
caused a decrease in the boron content of sugar beet roots. 

Applications of borax caused a decrease in the percentage of iron 
in sugar beet roots and spinach tops. 

In one pot culture experiment, borax was found to be the cause 
of an increase in the percentage of magnesium in sugar beet roots. 

Borax had no effect on the calcium content of either sugar beets 
or spinacli. 

Effect of Mulching Materials on Moisture Loss from Soils — Turk, 
L. M. and Partridge, N. L. — Proc. Am. Soc. Plort. Sci. 38: 59-62. 1941. 
[Journal Article 502 (n. s.) from the Mich. Agri. Exp. Sta.] — Data are 
presented concerning the amount of percolate collected below shallow 
lysimeters in wliich the soil was covered with various mulching mate- 
rials. Although the relative amount of water collected during four 
periods varied somewhat between the differentially treated series, the 
lysimeters with no mulch and those with peat for a mulch gave small 
amounts of drainage water and the lysimeters where other mulching 
materials (gravel, sawdust, shavings, straw, alfalfa hay and stover) 
gave considerably larger cjuantities of percolate during the same tirH‘ 
The differences between the amounts of percolate obtained beneath 
these more effective materials differed only slightly and their effec- 
tiveness in water conservation appeared to be in the order in which 
tliey are listed above, with gravel most effective and stover less so. 

The Correlatian of Trunk Circumference with Weight of Top in 
Some Double-worked Apple Trees — Hewetson, V. N. — Proc. Amer. Soc. 
for Ilort. Sci. 38: 341-344. 1940. (1941.) [Journal Article 503 (n. s.) from 
the Mich. Agri. Exp. Sta.] — A group of Steele trees were cut off at the 
union of scion and interstock, or scion and seedling, according to the 
buildup of the tree, and the tops weighed. The weights of these tops 
were then correlated with the trunk circumferences and areas of trunk 
cross section. The coefficients of correlation were respectively .910 ± 
.018 and .921 ±: .016. By means of a regression equation based on all 
the trees in this experiment, it was possible to estimate weight of top 
from trunk circumference measurements to within 16 per cent. 

Seed Production of Smooth Brome Grase as Influenced by Applica- 
tions of Nitrogen — Harrison, C. M. and Crawford, W. N. — Jour. Am. 
Soc. Agron. 33 (7) : 643-651. 1941. [Journal Article 507 (n. s.) from 
the Mich. Agri. Exp. Sta.] — Smooth brome grass, (Bromus inennis), 
was planted in 28-inch rows and fertilized with ammonium sulphate at 
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varying rates and dates of application. Nitrogen applied in April and 
May of the first seed year resulted in seed yields greater than the 
controls, Avhereas the same applications in June did not consistently 
stimulate seed yields. In the second seed year, applications in April 
resulted in marked increases in seed yield, the May treatments were 
not as effective and the June treatments were only slightly greater 
than the control. 

The number of fertile tillers and spikelets per panicle were only 
slightly influenced by applications of nitrogen; whereas the number of 
barren tillers and florets per spikelet were significantly increased. The 
protein content of the forage at seed harvest time increased consistently 
as the rate of application increased, June being the most effective date 
the first seed year and April in the second seed year. Forage produc- 
tion was stimulated most by the applications of nitrogen in May in the 
first seed year and by April applications in the second seed year. 

Common Defects of Ice Cream, Their Causes and Control; A Re** 
view — Lucas, P. S. — Jour. Dairy Sci. 24 (4) : 339-368. 1941. [Journal 
Article 511 (n. s.) from the Mich. Agri. Exp. Sta.] — This article is one 
of a series being sponsored by the Journal of Dairy Science to sum- 
marize in one article approximately all of the material published on 
some highly specialized phase of the dairy industry. The one men- 
tioned contains in abstract form the results from 155 references. It 
contains material relative to the causes, preventive measures and rem- 
edies for flavor defect .s, body and texture defects and color defects of 
ice cream. 

How to Determine Which of Two Variables Is Better for Predict- 
ing a Third Variable— Baten, W. D.— Jour. Am. Soc. Agron. 33 : 695- 
700. 1941. [Journal Article 512 (n. s. ) from the Mich. Agri. Exp. Sta.] — 
This article gives the details for applying Hotelling’s test for deter- 
mining which of two variables is better for predicting a third when 
the variables are linearly related. The test answers such questions as 
the following: Can a steer’s weight be more accurately predicted from 
his heart girth than from some other body measurement? Can the 
area of a bean leaflet be more accurately predicted from the length 
than from the width Two applications relating to agriculture are 
presented together with charts showing the geometric meaning of 
the test. The purpose of the article is to bring to the attention of 
research workers in agriculture this important test which can be 
applied in many ways. 

Rancidity Studies on Mixtures of Raw and Pasteurized Milk — ^Lar- 
sen, P. B., Trout, (j. M*. and Gould, I. A. — ^Jour. Dairy Sci. 24 (9) : 771- 
778. 1941. [Journal Article 515, (n. s.) from the Mich. Agri. Exp. Sta.] — 
This study was conducted to ascertain under what conditions and to 
what extent rancidity would occur in mixtures of homogenized and 
unhomogenized raw and pasteurized milk. The lipolytic changes which 
occurred were determined by titration of the milk and by organoleptic 
means. In mixtures of unhomogenized raw and homogenized pasteur- 
ized milk, acidity increases occurred with as little as one per cent of 
the unhomogenized milk. Increasing the percentage of the unhomog- 
enized milk in increments up to 50 per cent increased the rate and 
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extent of acidity development, whereas further increases resulted in 
a decrease in the acidity. The maximum acidity developed over a period 
of 10 days occurred when the ratio of unhomogenized raw milk and 
homogenized pasteurized milk was 1 :1. Rancidity was definitely de- 
tected after 7 to 10 days of storage when the mixture contained 5 to 
95 per cent of the raw milk or 5 to ^5 per cent of the homogenized 
pasteurized milk. 

Mixtures of homogenized raw and homogenized pasteurized milk 
showed a greater acid development than in the trials in which the raw 
milk was unhomogenized. Furthermore, the rate and extent of acidity 
development varied directly with the amount of raw homogenized milk 
present, with the maximum development resulting in the sample con- 
sisting entirely of the raw milk. Development of the rancid flavor 
correlated closely with acidity changes. 

Mixtures of unhomogenized and homogenized raw milk gave re- 
sults somewhat similar to those secured when mixtures of homogenized 
raw and homogenized pasteurized milk were used. 

The development of rancidity in milk mixtures appears to be equally 
dependent upon the amount of lipase present and upon the amount of 
acceleration afforded by the newly created surfaces. 

Oxidation-Reduction Potentials and the Oxidized Flavor in Homog- 
enized Milk — Larsen, P. B., Gould, 1. A. and Trout, G. M. — Jour. Dairy 
Sci. 24 (9): 789-793. 1941. [Journal Article 516 (n. s.) from the Mich. 
Agri. Exp, Sta.j — Oxidation-reduction potentials were determined on 
both unhomogenized and homogenized milk. In certain trials, copper 
was added to the milk at the rates of one and three p.p.m. Homogeniza- 
tion was at 1,500 and 2,500 pounds pressure. The results showed that 
the Eh in both uiihomogenized and homogenized milk exhibited the 
same trend, whereas the milk samples showed differences in sus- 
ceptibility to oxidized flavor development. Unhomogenized milk which 
became oxidized showed increases in potential. In contrast, the same 
milk when homogenized underwent similar changes in potential but 
showed little or no tendency to become oxidized. 

Effect of Certain Factors upon Lipolysis in Homogenized Raw Milk 
and Creamr— Gould, 1. A. — ^Jour. Dairy Sci. 24 (9) : 779-788. 1941. [Jour- 
nal Article 518 (n. s.) from the Mich. Agri. Exp. Sta.] — Fat from milk 
or cream homogenized at 500-1,000 pounds pressure was titrated for 
free fatty acids. The influence of the following factors was observed : 
copper, salt (NaCl), formalin, storage temperature, and different frac- 
tions of milk. In addition, correlation between free fatty acids and for- 
mation of peroxides was observed. The results showed that neither 
copper salts in amounts as high as 10 p.p.m., nor formalin in ratio of 
1 :250, when added to the milk or cream affected the speed or extent 
of lipolysis. Salt markedly reduced lipolysis when added at the rate 
of two per cent, and almost completely prevented lipolytic activity 
when used at the rate of five per cent. Fat in homogenized raw milk 
underwent 12-fold more lipolysis at 70® F. than at 35® F., whereas the 
fat in the milk stored at 35® F. showed approximately twice as much 
hydrolysis as that in the milk held at 0® F. Pasteurization of cream 
and skimmilk fractions showed the active agent of lipolysis to be 
associated with the milk plasma. Further, precipitation of the casein 
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by rennet and homogenizing fat in raw whey, showed that the whey 
exhibits definite lipolytic activity although the major portion of the 
activity of skimmilk was lost with the removal of the casein. No 
significant relationship was observed between the extent of lipolysis 
in the homogenized products and the peroxide number. 

The Use of Egg Containers Treated With a Mycostat in Commer- 
cial Cold Storage — Mallmann, W. L. and Carr, R. E. — U. S. Egg and 
Poultry Magazine. 47 : 344-347. 1941. [Journal Article 526 (n. s.) from 
the Mich. Agri. Exp. Sta.] — Eggs were stored in penta-chloro-phenol- 
treated fillers and flats that were manufactured on a commercial scale. 
These were placed in four warehouses in the regular egg storage rooms 
for a period of six months. At the end of this period the eggs were 
removed and examined for quality; examinations were also made for 
the appearance of molds on the eggs and their containers. Penicillia 
were absent from all treated eggs, fillers and flats. The treatment of 
fillers and flats with penta-chloro-phenol was found to be successful 
in preventing mold spoilage in commercial storage. No off-taste or 
odors were found in eg^s stored in treated fillers and flats. 

A Comparison of Dowicide A and Chlorine (Diversol) for Use in 
Milking Machines— Fabian, F. W. and Nielsen, G. L. — Jour. Milk 
Technology. 4 (5) : 268-275. 1941. [Journal Article 533 (n. s.) from the 
Mich. Agri. Exp. Sta.] — A comparison was made between Dowicide A 
(Na orthophenolphenate) and chlorine (Diversol) for use in sanitizing 
milking machines. The experiments were conducted over a six-month 
period, using three milking machines — a control, one sanitized with 
Dowicide A and one with Diversol. Bacterial plate counts wefe run on 
the rinse water and from milk from the machines. Samples were also 
tested for thermophilic bacteria. Phosphatase tests were run on all 
samples of pasteurized milk from the machines with negative results. 
The results showed that a 1 :2(X) solution of Dowicide A compared very 
favorably with a solution of Diversol containing from 102 to 188 p.p.m. 
of available chlorine. Dowicide A acted more quickly than Diversol 
against known strains of thermophiles, indicating its usefulness as a 
rinse. Dowicide A was more stable than Diversol, showing germicidal 
properties after two weeks. 

Terminal Cerebrospinal Fluid Pressure Values in Vitamin A De- 
ficiency — Moore, L. A. and Sykes, J. F. — ^Am. Jour. Physiol. 134 : 436- 
439. 1941. [Journal Article 534 (n. s.) from the Mich. Agri. Exp. Sta.] — 
In a previous study, Moore and Sykes reported that increased pres- 
sures of the cerebrospinal fluid accompanied Vitamin A deficiency in 
cattle. The pressures observed in the terminal stages of Vitamin A 
deficiency were subsequently determined in a number of instances and 
are reported in this communication. 

When the deficiency was allowed to proceed to the stage where 
convulsions were easily brought on by excitement and to the point 
where difficulty in movement was evident, very marked increases in 
pressure were observed. Pressures as great as 600 mm. of saline oc- 
curred. There was a tendency for the pressure to recede when the 
animals became prostrated and were in a more or less morbid state, 
but it was still much above the normal level. A possible relationship 
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between the elevated pressure and the symptoms observed is discussed. 
The causative factors responsible for the increased pressure are not 
known. 

Failure of Natural Vibrio Fetus Infection to Carry Over in Ewes — 

RyfF, J. F. — Am. Jour. Vet. Res. 2 (4) : 367-368. 1941. [Journal Article 
541 (n. s.) from the Mich. Agri. Exp. Sta.] — Extensive Vibrio fetus in- 
fection in a Michigan flock of 79 sheep — as indicated by recovery oE 
the organism from four aborted lambs, a positive agglutination test 
in 1 :25 dilution in 37 sheep, and the loss of 37 lambs from 28 ewes 
owing to abortion, stillbirth, or weakness — was not carried over to 
the following lambing season. Ninety-six viable lambs were obtained 
and only five were lost from 80 ewes in 1941, although the animals 
were kept on the same ground and received feed and wafer from the 
same source as before. 
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NATURE OF PUBLICATIONS 

Four series of publications are issued by the Michigan Agricultural Experiment 
Station — Circular, Special, Technical, Quarterly — and the Extension Division Issues 
an Extension scries, and also a series designed especially for Boys* and Girls* 4-H 
Club members. The Extension (E) bulletins and the Circulnr (C) bulletins are 
popularly written articles of information on the subjects indicated. Their subject 
matter is based on the results of investigations at the Experiment Station and on 
other sources of information. The Special (S) bulletins report on specific investiga- 
tions conducted by the Michigan Station. They are written in popular style so as 
to be of use to farmers and others interested in the subjects in question. The 
Teclmlcal (T) bulletins likewise report on specific investigations of the Michigan 
Station but deal with subjects that from their very nature must be described in 
more or less technical language. They are printed in small editions and are in- 
tended especially for libraries, investigators, teachers, extension men, county agri- 
cultural agents and other specialists who may have use for them. The Qaarlmrly 
bulletins contain timeb'^ articles of information, based largely on the work of the 
Agricultural Experiment Station. 

A mailing list is maintained to whom the Quarterly bulletins are regularly sent. 
They are free to residents of Michigan. A chargf of 25^ per year is made to those 
outside the state. Remittance may be made in stamps or coin. Bulletins of the other 
series are sent only upon specific request, except to a small list consi.sting of 
libraries, experiment stations, extension workers, county agricultural agents, and 
newspapers. 

Individual copies of publications, with the exception of those listed with a stated 
charge, are sent free upon request so long as the supply lasts. Failure to send a 
bulletin requested means that the publication has gone out of print since this list 
was issued. Because of the cost and the size df the editions printed, however, 
requests should be limited to those bulletins actually needed. 


To conserve the supply and thereby equalize distribution, it has been found 
necessary to restrict the number of publications sent free. With certain ex- 
ceptions, not more than one copy each of ten different publications is the 
numb.!* allowed at one time. This includes all bulletins with titles followed 
by price in parenthesis e. g. (3^), (5^), etc. When more than 10 different 
bulletins, or more than one. copy of a bulletin, are desired a charge is made 
for each additional bulletin or copy. This charge is made according to the 
cost ot publication and may be found at the end of the title of each bulletin 
listed. If remittance is necessary, it may be made in coin, stamps or check. 

Note — Sc( specific statements regarding charge for bulletins T-132 (p. 161), 
Club Bulletins (p. 162), etc. 


MICHIGAN college and school librarie s — Bulletins are not printed in editions 
large enough to be suppliecj to schools for text book purposes. Libraries of colleges 

and public schools in Michigan will be supplied with copies not to exceed six of 
each requested bulletin in the Circular and Extension series, and one of each in the 
Club, Special and Technical series. 

Please do not return our list. Request by letter or postal card, giving series and 
number, for example: 

C172 I £216 I S306 

C144 I E208 I $312 

Address application for bulletins to Agricultural Experiment Station, East Lansing. 
Michigan. Write your name and address plainly at om el list of bulletins requested. 
( Envelopes mav be destroyed.) Do not send money unless you bave read tbe fore> 
goiag paragraplis. 
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BULLETINS FOR GENERAL DISTRIBUTION 

^Bulletins listed with a star (*) preceding the number arc recent publications. 


Sinff'le Copies Free- See Page 156 

AGRICULTURAL ECONOMICS AND FARM 
MANAGEMENT 

(Including Marketing) 

C169 Marketing Michigan Vegetable Crops (5^) 
S185 Roadside Marketing in Michigan (5^) 

S189 The Marketing of Michigan MUk (Si) 
S'?06 Types of Farming in Michigan (IS^) 

S2()9 Consumer Demand for Apples (10^) 

S215 Successful Farm Practices in the Upper 
Peninsula (10<#) 

S2I7 Marketi^ Michigan Beans (1S<) 

S227 Motor Truck Marketing of Michigan 
Fruits and Vegetables (S#) 

S232 The Michigan Pear Industry, Its Status 
and Trends (5^) 

S235 Motor Truck Marketing of Michigan 
Livestock (5^) 

S237 Trends in Cherry Production (5^) 

S242 Grape Production Costs and Returns in 
Southwestern Michigan (3<t) 

S2')4 Organization of Farms in Southeastern 
Michigan (10^) 

S255 Sheep Investigations and Management 
Practices in the Upper Peninsula (3^) 
S2S8 Production and Price Trends in the 
Pitted Red Cherry Industry (S^) 

S263 The Production ‘Consumption Balance of 
Agricultural Products in Michigan : 
Part I, Fruits and Vegetables (10^) 
S2M Farm Tax Delinquency in Michigan from 
1928-1932 (10<) 

5267 An Economic Study of the Potato Enter- 

prise in Michigan (5^) 

5268 Public Produce Markets of Michigan (IS^) 
S2()9 The Production-Consumption Balance of 

Agricultural Products in Michigan* 
Part II, Livestock and Animal Prod- 
ucts (5^) 

S270 The Economics of Bean Production in 
Michigan (5^) 

S278 The Production- Consumption Balance of 
Agricultural Products in Michigan: 
Part III, Field Crops (5^) 

S2.S4 Economic Aspects of Lamb Feeding in 
Michigan (3^) 

.S286 Cost of Apple Production in Berrien 
County, Michigan, in 1936 (S<) 

S288 Marketing Potatoes in Michigan (104) 
S291 A Decade of Michigan Cooperative Ele- 
vators (15t^) 

S297 Profitable Dairy Management (10^) 

5300 The Kalamazoo Milk Market (5^) 

5301 Michigan Tax Trends (15^) 

S305 Sugar Beet Costs and Returns (50 

5309 The Competitive Position of Dairying m 

Michigan (5^) 

5310 M<*irketmg of Milk Products in Lenawee 

County, Michigan (5^) 

*S311 Experience of Michigan Rural Banks with 
Short Term Loans to Fanners (15#) 


AGRICULTURAL ENGINEERING 

(Building, Farm Equipmnt) 

C62 The Simplex Lime Spreader (24) 

Cl26 Essentials of a Mulch Paper Laying 
Machine (2#) 

Cl67 Controlling Rats and House Mice (50 
Cl 72 Floor Finishes (3#) 

S198 Combine Harvester Threshers in Mich 
igan (3#) 

E20 Hotbeds and Coldframes (3#) 


E32 Bull Quarters (3#) 

E87 Silo Filling with Five Horse Power Elec- 
tric Motor (3#) 

ESS Grinding Grain with Electric Power (3#) 
ElOO Arrangement of Bam Floor Plans^-Oien- 
eral PurTOse Barn — Stock Face In 04) 
ElOl Standard Dimensions Used In Laj^g 
Out Barn Plans (3#) 

E102 Arrangement of Barn Floor Plans— Dairy 
Bam Plan— Stock Face Out (S4) 

E103 Portable Hog Cots (3#) 

El 18 Septic Tank Sewage Disposal Systems for 
Michigan (3#) 

E129 Grinding and Elevating Grain with One- 
Half Horse Power Motor (3^) 

E130 Small Sash House for Growing Vege- 
table Plants (3^ 

E134 Common Binder Head and Knotter Head 
Troubles (3#> 

E141 Temporary Silos for Michigan (34) 

E142 Household Closets and Storage Spaces 
(S4) 

E143 Care of the Sewing Machine (3#) 

El 53 Care and Repair of the Mowing Machine 

E171 The Hydraulic Ram (3#) 

E185 Convenient Kitchens (64) 

E188 The Trench Silo (3#) 

E206 The Farm Milk House (3#) 

ALFALFA (See Crops) 

ANIMAL HUSBANDRY 

(Feeding, Breeding, Diseasee, Care of Lhreetock) 

C65 Alfalfa for Horses (24) 

C95 Feeding Minerals to Dairy Cattle (3#) 
C129 Results for a Long Time Mineral Feed- 
ing Experiment with Dairy Cattle (2#) 
C147 Fitting and Showing Dairy Cattle (5^) 
.S200 Hogging Off Com (34) 

S233 Experimental Studies m Feeding Fatten- 
ing Lambs (3#) 

S253 Liberal vs. Limited Rations for Draft 
Colts in Michigan (34) 

S255 Sheep Investigations and Management 
Practices in the Upper Peninsula (3#^ 
S280 Fattening Beef Calves (5#) 

S293 Methods of Preparing the Com Crop for 
Yearling Steers (3#) 

S ^03 Self-feeding vs. Hand-feeding Fattening 
Lambs and Rations for Self -feeding 
Lambs (5#) 

E103 Portable Hog Cots (3#) 

E128 The Mare and Foal (34) 

E151 The Home Meat Supply (Butchering and 
Canning) (74) 

E167 Stallion Management (5#) 

E197 Guides for Horse Buyers (One copy free 
to Michigan residents; 10 cents per 
copy to non-residents.) 

F.207 Artificial Insemination (3#) 

ANIMAL PATHOLOGY 

KUO Bang’s Disease (3#) 

F.165 Mastitis (3#) 

E174 Controlling Horse Parasites (3#) 

E201 Sleeping Sickness (of horses) (3#) 

BACTERIOLOGY 

C98 How to Make, Qarify, and Preserve 
Cider (5#) 

C174 A Small Practical Vinegar Generator (34) 
E149 Honey Vinegar (3^) 

E173 Safe Drinking Water (3#) 


BEANS (See Crops) 
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BUTCHERING (See Animal Hnabaadnr) 
CONSERVATION 

C160 Protecting Cherries from Birds (3#) 

C162 Soil Erosion in Michigan Orchards (5^) 
E203 Conserving Soil by Better Land-use 
Practices (3^) 

E218 Producing Wildlife by Good Farm Land 
Use (4?) 

E219 Resources— Pioneers— Conservation- 
Citizens (5<) 

(For Soil Conservation, see Soils) 

CROPS 

CMS Field Peas for the Upper Peninsula of 
Michigan (2rf) 

C154 Alfalfa in Micnigan (15<f) 

C159 A Mixture of Alfalfa and Smooth Brome 
Grass for Pasture (3^) 

Cl61 Soy Bean Production in Michigan (3^) 
C163 Annual Cover Crops for Michigan 
Orchards (2^) 

C168 Production of Root Crops for Forage in 
Michigan (3^) 

C173 Silage from «ay Crops (2<f) 

C175 Sugar Beets in Michigan (10<^) 

S106 Sugar Beet Growing in Michigan (3^) 
S109 Crop Varieties for Michigan (3^) 

S130 The Clovers and Clover Seed Production 
in Michigan (3^) 

5150 Emergency Hay and Pasture Crops (24) 

5151 Buckwheat in Michigan (2^) 

S156 Investigations with Strains of Beans (24) 
S197 Oat Tests at the Michigan Experiment 
Station (2^) 

S213 Oat Varieties and Diseases in Upper 
Peninsula (3<^) 

S223 Bald Rock Wheat (3^) 

S245 Tests Show Better Ways to Grow Mich- 
igan Potatoes (34) 

S2S6 Crop Mixture Trials in Michigan (24) 
S271 The Katahdin Potato in Michigan (3^) 
S276 Field Stacking for Michigan Beans (34) 
S292 Alfalfa Management (30 

5295 The Michelite Bean (34) 

5296 Fertilizers for White Pea Beans (5^) 
S299 Soil Management for Potatoes (5^) 

£23 More Alfalfa for Michigan (34) 

E44 Coming Through with Kye (3^) 

£49 Better Potatoes for Michigan (3^) 

E67 Producing Sugar Beets (34) 

£73 Barley, Cull Beans and Potatoes as 
Feed for Dairy Cattle (3^) 

£116 Producing Beans in Michigan (34) 

£123 Muck Soil Management for Onion Pro- 
duction (34) 

£139 Replacement Crops for Michigan's Con- 
tracted Acres (3^) 

£177 Oat Culture in Michigan (3^) 

E181 Potato Protection for Small Acreages 
(34) 

E187 Winter Wheat Culture in Michigan (3^) 
£195 Hybrid Corn and Its Place in Michigan 

(34) 

E202 Sweet Clover (3^) 

E214 Harvesting Better Barley (34) 

E220 Reed Canary Grass (34) 

*E231 Prosc^A Grain Millet (3^) 

(For Control of Diseases of Crops, 
see Plant Diseases) 

DAIRY 

C9S Feeding Minerals to Dairy Cattle (3^) 
ri29 Results, of a Ixmg Time Mineral Feeding 
Eseperiment with Dairy Cattle C14) 

C147 Fitting and Showing Dairy Cattle ( 54 ) 
C151 Metbi^a and Problems at Farm Butter 
Making (34) 

5201 The Influence of Sugar and Butterfat en 
Quality of Ice Cream (34) 

S262 Tha Use of Cleaners fn the Dairy Plant 

(S4) 


S872 The Dlspoeal of WMtee from Milk Prod- 
ucts Plante (3#) 

S297 Profitable Dairy Management (lOd) 

8300 The Kalamazoo Milk Market (Sd) 

S309 The Competitive Position of Dairying in 
Michigan (54) 

£2 The Babcock Test (S4) 

E73 Barley, Cull Beans, and Potatoes as 
Feeds for Dairy Cattle (3^) 

£95 Why Cream Tests Vary ($4) 

£96 Why Milk Tests Vary (34) 

£110 Bang's Disease (3^) 

£140 Milk-The Ideal Food (34) 

£165 Mastitis (34) 

£206 The Farm MUk House (34) 


ENTOMOLOGY (Insects and Their Control) 

ClOl Cockroaches. Silverfish and Book -lice (2^) 
C104 Clothes- Moths and Carpet Beetles (3^) 
C107 The Mexican Bean Beetle (24) 

C132 June Beetles or White Grubs in Michigan 
(24) 

C133 Soft Scales Injurious to Deciduous Orna- 
mentals (3^) 

C134 Wood Boring Insects which Attack 
Furniture and Buildings (24) 

C141 Some Chewing Insects Infesting Michigan 
Evergreens (10<f) 

C144 Flies and Mosquitoes Commonly Found 
About Michigan Homes (5<i) 

S83 Key to Orthoptera of Michigan (5(^) 
S204 Investigations of Corn Borer Control at 
* Monroe, Michigan (5^) 

S221 Controlling the Codling Moth in South- 
western Michigan (54) 

S230 Success and Failure of Spraying for 
Scab and Codling Moth (5<f) 

5238 Some Wood Borers Attacking the Trunks 

and Limbs of Deciduous Trees and 
Shrubs OO#) 

5239 The Principal Grape Insects in Michigan 
^ (34) 

5243 Important Leaf Feeding and Gall Mak- 

ing Insects Infesting Michigan’s De- 
ciduous Trees and Shrubs (10^) 

5244 Insect Pests of Stone Fruits in Michigan 

(54) 

S277 Insecticide Experiments on Codling Moth 
in Michigan, 1929-1935 (3^) 

£59 Corn Borer Control by Good Farming 
(34) 

£74 The Fruit Bark Beetle (34) 

E75 The Oriental Peach Worm (3^) 

£78 The Fruit Tree Leaf Roller (3^) 

£117 Control Methods for Insects of the 
Kitchen Garden (3(^) 

£125 Insects Infesting Golf Courses and Lawns 
(34) 

£161 Sucking Insects Infesting Apples and 
Pears in Michigan (3^) 

E164 Derris and Pyrethrum for Insect Control 
(34) 

£166 Ant Control in Houses and on Lawns 
(34) 

£175 Control of Sucking Insects on Conifers 
(64) 

E179 Bean, ('abbage, and Onion Maggots (34) 
£180 Controlling Chewing Insects on Garden 
Crops (34) 

£181 Potato Protection for Small Acreages 
(34) 

£192 Insects Attacking Stored Foods and 
Cereal Products (3^) 

£193 Michigan Termites (3^) 

E194 Controlling Shield Scales of Deciduous 
Trees (34) 

£198 Controlling Plant Lice on Field and 
Garden Crops (3^) 

£209 Fleas (34) 

E210 Human Lloa (U) 

£211 Bedbugs (20 

£212 Household Fumigation (3#) 

£217 Fumigati^ Stored Grains (3^> 

£225 Hessian Fly (34) 
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E230 Strawberry Root Weevils and Crickets as 
Household Pests (2^) 

FARM MANAGEMENT 
(See Asrricultural Ecoaomics) 

FERTILIZERS (See Sofls) 

FLORICULTURE 

(See Landscaping and Plantings) 

FOODS (See Home Economics) 

FORESTRY 

S190 Oak Foiest*; of Northern Michigan (5^) 
S196 The Farm Woodlot in Michigan (5^) 
E147 Forest Planting on Michigan Farms (Srf) 
K222 l.fjg Cabin Construction 15^ a copy. (No 
free copies) 

(Also sec 4-H Club Bulletins) 

FRUITS (See Horticulture) 

HOME ECONOMICS 

( 151 Methods and Problems of Farm Butter 
Making (3^) 

C164 Fruits for Year Around Use (10<*) 

C167 Conti oiling Rats and House Mice (5^) 

Cl 72 Floor Finishes (3^) 

K120 Making Ruga (3^) 

K132 Home Canning (3^) 

K136 r.iving With Pictures (3(i) 

F.I40 Milk- The Ideal Food (S^f) 

'E142 Household Closets (S#) 

FM3 Care of the Sewing Machine (3<J) 

K145 Homemade Pickles and Relishes (3(^) 

F.1S1 The Home Meat Supply (7^) 

E163 Fiuit Jellies, Preserves, Jams, Marma- 
lades, Conserves, and Butters (3<,*) 

K.168 Reseating Chairs (5^) 

P'lo9 Color in Home Decoration (One copy 
fiee to Michigan residents; 10 cents 
per copy to non-residenti.) 

El 70 Color for Clothes (30 
E182 Attractive Kitchens (4(f) 

El 84 Modern Laundry (SO 
E1K5 (Convenient Kitchens (6<f) 

IC2()4 Canimig Meats (3^) 

E2(J8 Presci \ ation of Fruits and Vegetables in 
Refrigerated Food Lockers (3(*) 

KM3 Honey Flavor Harmonies (SO 
L215 I'he Glowing Child (3(f) 

1.216 Hf’memade Toys and Equipment for 
Children (SO 

E223 Pieservation of Meats and Poultry in 
Frozen -Food Lockers (30 

(For Control of Household Insects, 
see Entomology) 

HORTICULTURE 

(Apples, Berries, Grapes, Melons, Vegetables, 
Bees) 

('98 How to Make, Clarify and Preserve 
Cider (SO 

( 130 Cultural Method of the Bearing Vinc> 
' yard (30 

C143 Construction and Management of Air- 
cooled and Cold Storages with Special 
Reference to Apples (5^) 

‘'C152 Raspberry Growing in Michigan (5^) 
C155 Selection of Orchard Sites in Southern 
M ichigan (5^) 

C160 Protecting Cherries from Birds (3d) 

Cl62 Control of Soil Erosion in Michigan 
Orchards (5d) 

C163 Annual Cover Crops for Michigan Or- 
chards (2d) 

C166 Water Conditioning for Graenhouaas (2d) 
C177 Peach Culture in Michigan (ISd) ^ 

S141 Profitable Pruning of the Concord Grape 

«#) 


S142 Grafting in the Apple Orchard (5#) 

S164 Diagnosing Orchard tils HOd) 

S182 Sti a wherry Crowing In Mlcnfgan (5d) 

5184 Size of Peaches snd Size of (Trop (Sd) 

5185 Roadside Marketing in Michigan (5d) 
S194 The Use of Peat in the Greenhouse (Sd) 
S209 Consumers* Demand jfor Apples (lOd) 

5218 Spray Injury Studies No. 1 (lOd) 

5219 Spray Injury Studies No. 2 (Sd) 

5220 Comparisons of Methods of Making Spray 

Applications (Sd) 

S232 The Michigan Pear Industry, Its Status 
and Trends (Sd) 

S237 Trends in Cherry Production (5d) 

S242 Grape Production Costs snd Returns in 
Southwestern Michigan (3d) 

5257 Utilization of Land Types for Fruit 

Production, Berrien County, Michigan 
(ISd) 

5258 Production and Price Trends in the 

Pitted Red Cherry Industry (Sd) 

S275 Factors Influencing the Yields of Mont- 
morency Cherry Orchards in Michigan 
(3d) 

S281 Graduated Space Method of Thinning 
Apples (Sd) 

S285 Reaction of Greenhouse Plants to Gas 
in the Atmosphere and Sml (Sd) 

S308 Refrigerator Cars as Farm Storages (5d> 
£38 Fertilizing the Mature Apple Orchard 
(3d) 

E148 Pruning Young Fruit Trees (3d) 

£157 Muskmelon Reminders (3d) 

£196 Protecting Fruit Trees Against Mice and 
Rabbits (3d) 

£205 Orchard Fertilization (3d) 

£228 Sea«;nnal Management of Commercial Api- 
aries (lOd) 

F2 (Supplement to E228) Beekeepers' Guide 
to Seasonal Management (3d) 

R262 Suggestions on Planting Orchards (3d) 

(Vegetables) 

C139 Tomato Diseases in Michigan (’Sd) 

Cl40 Home Production of the Family's Food 
Supply (Sd) 

Cl65 Celery Production in Michigan (Sd) 

Cl69 Marketing Michigan Vegetable Crops 
(Sd) 

S249 Cabbage Varieties (lOd) 

5259 The Influence of the Length of the Inter 

val Between Pickings on the Yield 
and Grade of Pickling Cucumbers (3d) 

5260 Yellow Dwarf Disease of Potatoes (3d) 
S267 An Economic Study of the Potato Enter- 
prise in Michigan (Sd) 

S271 The Katahdin Potato in Michigan (3d) 
S273 The Production of Cucumbers for Pick- 
ling Purposes (5d) 

S288 Marketing Potatoes in Michigan (lOd) 
S290 Tomato Varieties (lOd) 

E4 Home Vegetable Ciarden (Sd) 

E20 Hotbeds and Coldframes (3d) 

£83 Crowing Peas for the Canning Factory 

E130 Smat/ Sash House for Growing Vege- 
table Plants (3d) 

£158 Timely Tomato Topics (3d) 

*E232 Home Vegetable Storage (3d) 


LANDSCAPING AND PLANTING 
(Flowers, Trees and Ornamentals) 

C156 Management of Bent Grass Lawns (3d) 
SS^ Supplement-— Lists of Rock Garden Plants 
(Sd) 

E12S Insects Infesting Golf Courses and Lawns 
• ^ 

£146 Hardy Ptrenniali (lOd) 

£152 Hardy Shrubs for Landscape Planting in 
Michigan (7d) 

El 60 Ornamental Trees (Sd) 

£166 Ant Control in Houses and on Lawnh 
(3d) 
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E175 Control of Sucking Insects on Conifers 

m 

E178 Evergreens (10^) 

E199 Landscaping the Home Crottnds (5#) 

E224 Growing Beautiful Lawns (3#) 

(For additional references on Insects Affecting 
Ornamentals, see Entomology) 

PLANT DISEASES 

^"93 Sting on Apples (2^) 

C135 Chestnut Blight in Michigan (3^) 

C139 Tomato Diseases in Michigan (5^) 

C142 Common Diseases of Cereals in Michigan 

(lOjf) 

C171 Alfalfa Bacterial Wilt in Michigan (2d) 
S164 Diagnosing Orchard His (lOd) 

S213 Oat Varieties and Diseases in Upper 
Peninsula (3d) 

S260 Yellow Dwarf Disease of Potatoes (3d) 
E176 Oat Smut Control (3d) 

E1S6 Prevent Wheat Stinking Smut (3d) 

E190 Dust Treatment for Seed Corn Diseases 
(3d) 

E191 Dust Treatment for Barley Diseases (3d) 
E200 Controlling Vegetable Diseases in Seed- 
bed and Coldxrame (3d) 

E226 Late Blight of Potato (3d) 

E227 Bacterial Ring Rot of Potato (3d) 

POULTRY 

E52 Growing Healthy Chicks (2d) 

E137 Michigan Turkeys (3d) 

E221 Selecting Profitable Thayers (3d) 

*E2S3 Laying Houses for Michigan (3d) 


SOCIOLOGY 

5207 Public Health and Educational Services 

in Michigan (5d) 

5208 Service Institutions and (Organizations in 

Town-Country Communities (5d) 

S226 Activities of Churches in Town -Country 
Communities (5d) 

S229 Rural School Organization in Michigan 

S236 Popuiition Trends in Michigan (5d) 

S261 Changes in the Retail and Service Facil- 
ities of Rural Trade Centers in Mich- 
igan, 1900 to 1930 (5d) 

S274 Changes in Standards of Consumption 
During a Depression (5d) 

S283 Some Characteristics of Rural Families 
in Three Michigan Communities (3d) 
S287 The Standard of Living of Farm Fam- 
ilies in Selected Michigan Communities 

(Sd) 

S289 High School Communities (5d) 

S298 The Interests of Rural People as Por- 
trayed in Weekly Newspapers (Sd) 

S3Q2 The Lansing Region and its Tributary 
Town-Country Communities (lOd) 

^3312 The Community Situation as It Affects 
Agricultural Extension Work (Sd) 


SOILS (Fertilizers, Lawns, Erosion) 

C62 The Simplex Lime Spreader (2d) 

C1S6 The Management of Bent Grass Lawns 

(3d) 

C157 Synthetic Manure Production in Mich- 
igan (2d) 

C162 Control of Soil Erosion in Michigan 
Orchards (5d) 

C166 Wated' Conditioning for Greenhouses (2d) 
C\76 Soils of Michigan (3d) 

S133 Fertilizers-— What They Are and How to 
Use Them (5d) 

SI80 The Soils of Michigan: Grayling Sand 
(3d) 

S192 Causes and Effects of Soil Heaving (2d) 
S194 The Use of Peat in the Greenhouse (5d) 
S205 Soil Fertilization for Sugar Beets (Sd) 


*S24S Sandy Soils ($d) 

S296 Perulizers for White Pea Beana (Sd) 

S299 Soil Management tor Potatoes (Sd) 

5306 Soil Reaction (pH) Preferences m Plants 

E38 Fe|i^|izing the Mature Apple Orchard I 

E57 Lime for Michigan Soils (3d) 

E71 Value and Care of Farm Manure (3d) 
E123 Muck Soil Management for Onion Pro- 
duction (3d) 

E159 Fertilizer Recommendations for 1941-42 
(3d) 

E203 Conserving Soil by Better Land Use 
Practices (3d) 

E205 Orchard Fertilization (3d) 

E224 Growing Beautiful I^wiis (3d) 

TAXES 

S301 Michigan Tax Trends (15d) 

VEGETABLES (See Horticulture) 

VETERINARY SCIENCE 

(See Animal Pathology) 

WEEDS 

S304 Some Important Michigan Weeds (25c- 
One copy free to Michigan residents, 
25c per copy to non -residents) 

ZOOLOViY 

(?167 Controlling Rats and House Mice (5d) 

S279 The Identification of the Sex of Beavers 
(2d) 

5307 Michigan Trappers (5d) 

E218 Producing Wildlife by Good Farm Land 
Use (4d) 

MISCELLANEOUS 

ri58 Commercial Mushroom Production (3d) 
C170 Keys to the Species of Ribes Occurring 
m the Great Lakes Region (3d) 

El 18 Septic Tank Sewage Disposal Systems 
tor Michigan (3d) 

E173 Safe Drinking Water (3d) 

E222 Log Cabin Construction 15d a copy. (No 
tree copies) 

K262 Suggestions on Planting Orchards (3d) 


TECHNICAL BULLETINS 


(Of value primarily to those engaged tn research 
— not for popular reading.) 


T34 

T48 

T81 

T82 

T84 

T85 

T86 

T87 


T88 

T90 

TR 

T93 

T95 

T9S 


A Study of the Factors which Govern 
Mating in the Honey Bee (5d) 

Lecania of Michigan (5d) 

Storage and Transportational Diseases o( 
Vegetables Due to Sub -oxidation (5d) 
Commercial Casein (3d) 

The Clarifier and tlxe Filtcrer in Proc- 
essing Milk (5d) 

Studies in the Etiology of Roup and 
Allied Diseases of Fowls (3#) 

The Relation of Milk Solids Not Fat to 
Overrun and Quality of Ice Cream (3d) 
Papor Wrappers and Their Effect Upon 
Physical and Chemical Properties of 
Horticultural Products (Sd) 
Investigations on Winter Wheats in 
Michigan (Sd) 

The Breeding Strains of A-Tester Yellow 
Dent Corn (5d) 

A Study of the C:ause of Honey Fermen- 
tation (5d) 

Obaervationa on t 
terhim Abortus 
Studies in Flax R< 

A I/xal Farm Re 
(5d) 
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T97 Studies on the Overwintering and Modes 
of Infection of the Fire Blight Organ- 
ism (5^) 

'98 Further Studies on the Values of Non- 
Virulent Living Culture Vaccination of 
Cattle Against Brucella Abortus In- 
fection (5?) 

T99 Defective Graft Unions in the Apple and 
Pear (15^) 

TlOO The Differentiation of the Species of the 
Genus Brucella (3^) 

TlOl A Test for Water-Soluble Phosphorus 

T102 Keeping Qualities of Butter (5^) 

T103 The Pathogenicity of the Species of the 
Genus Brucella for the Fowl (5^) 

T104 The Physiological Effects of Ethylene 
Gas Upon Celery, Tomatoes, and Cer- 
tain Fruits (S^ 

TIO** The Result of a Five Year Mineral Fced- 
ujg^^ Investigation with Dairy Cattle 

'1*106 The Fruiting Habits and Pruning of the 
Campbell Early Grape (5^) 

*109 Pullorum Disease (3^) 

110 A Contribution to the Bacteriology and 
Pathology of the Bovine Udder (5^) 
'nil Black Raspberry Studies (54) 

T112 Residual Effects of Fruit Thinning with 
the Lombard Plum (5^) 
ril3 The Stone Cells of the Pear (10^) 

T114 Fertilizers and Soils in Relation to Con 
ci>rd Grapes in Southwestern Michigan 
(S<f) 

rus The Diagnosis of Species of Fusarium by 
Use of Growth- Inhibiting Substances 
in the Culture Medium (ISO 
riir Experiments with the Tuber Index 
Method of Controlling Virus Disease 
of Potatoes (54) 

T119 Vegetative Propagation of the Black 
Walnut (5^) 

1*120 I'retids in Purchasmg Power and Cost of 
Production of Fruits (15^) 

'n21 Fermentation Studies with Soft Wheat 
Flours (5^) 

T122 The Dissociation of Salmonella Pullorum 
and Related Species (SO 
1*123 The Diagnosis of Brucella Infection in 
Animals and Man by Rapid Micro 
scopic Agglutination (3^) 
ri24 The Various Effects of Frost Protectors 
on Tomato Plants (5#) 

'PI 25 Further Observations and Experiments 
with Mosaic Diseases of Raspberries. 
Blackberries and Dewberries (5^) 

1 12t) Experiments in Cucumber Fermentation 
(10^) 

'ri27 On the Control of Caecal Ck>ccidiosi8 in 
Chickens (34) 

ri2.‘'' At'ntomy oi Phaseolus Vulgaris L. Var 
Black Valentine (54) 

riJ^ on the Biological Decomposition 

of Peat (104) 

T130 Field Studies of Bud Sports in Tree 
Fruits in Michigan (54) 

T131 The United States Export and Import 
Trade in Dairy Products (54) 

T132 Soil Testing 204 a copy except for single 
copies free to Mich. Voc. Agr. teachers 
and Co. Agr. Agents, and to staff 
members of Agr. Experiment Stations 
of other states. (Useful only with soil 
testing outfit) 

T133 Insurance of Farm Families (54) 

T134 Phosphorus Requirement of Dairy Cattle 
When Alfalfa Furnishes the Principal 
Source of Protein (154) 

.^'*'*135 The Relation of Certam Soil Character- 
^ istics to Forest Growth and Composi- 

tion in the Northern Hardwood Forest 
of Northern Michigan (104) 


T136 Relation of Light Intensity to Fruit 
Setting in the Sour Cherry (54) 

T138 Study of the Changes in Basal Metabo- 
lism Produced by Drinking Chicory and 
Chicory-Coffee Brews (54) 

T140 Experimental Work on Cucumber Fer- 
mentation (54) 

1*141 Relation of Light Potassium, and Calcium 
Deficiencies to Photosynthesis, Protein 
Synthesis, and Translocation (54) 

T142 The Growth of Mycobacterium Para 
tuberculosis in Tissue Culture (54) 

T143 Studies of Nitrogen Fixation in Some 
Michigan Soils (54) 

T144 Involution of the Uterin Mucosa in the 

Ewe (104) 

T14S The Effect of Homogenization on Some 
of the Physical and Chemical Prop- 
erties of Milk (54) 

'1*146 * Experimental Work on Cucumber Fer 
mentation (34) 

T147 The Solubility of Applied Nutrients in 
Muck Soils and the Composition and 
Quality of Certain Muck Crops as 
Influenced by Soil Reaction Changes 
and Moisture Conditions (104) 
ri48 On the Control of Tapeworm Infestation 
in Chickens with Notes on the Pathol- 
ogy of the Intestines of the Hosts (54* 
T149 Studies in Brucella Infections (104) 

T150 The Pathology of Rickets in Dairy 
Calves (54) 

T151 The Pollination of the Highbush Blue- 
berry (54) 

T152 A Study of Stewart’s Disease of Sweet 
Corn Caused by Phytomonas stewarti 
(54) 

T153 The Vaccinal Immunization of Cattle foi 
Bang’s Disease (54) 

T154 The Toxicity of (Combinations of Nico- 
tine Under Michigan Conditions, to the 
Tree and to the Codling Moth (54) 
IT55 The Fusarium Yellows Disease of Celery 

^ 154 ) 

ri56 Chemical Constitution and Biological 
Properties of the Endo-Antigen of the 
Brucella Group of Micro-organisms 
(54) 

1T57 Experimental Work of Cucumber Fer 
mentation. Parts IX, X, XI, XII (54) 
T158 Factors Involved in Accuracy of Testing 
Milk Samples (54) 

T159 The Manganese Content of Feedstuffs and 
Its Relation to Poultry Nutrition (54) 
T160 Physiological Investigations of Red Rasp- 
berry Plants Inoculated with Red 
Raspberry Mosaic (54) 

1T61 Studies in the Nature of the Pomologi- 
cal Variety (34) 

ri62 The Relative Importance of Various Fac- 
tors Influencing Profits in Strawberry 
Production (154) 

T163 Causes and Effects of Size Differences 
in Apple Trees in the Nursery (104) 
T164 Effect of Heat on Milk With Especial 
Reference to the Cooked Flavor (54) 
'1*165 Formulas for Finding Estimates for Two 
and Three Missing Plots in Random- 
ized Block Layouts (34) 

T166 Studies of the Eastern Ruffed Grouse in 
Michigan (54) 

'ri67 The Use of Fertilizers and Lime on Na 
tive Pastures in Michigan (54) 

T168 A Study of the Protein -Nucleates of the 
Species of the Genus Brucella (34) 

T169 “Thin Wood’* Pruning Considered from 
the Standpoint of Photosynthate Pro- 
duction (34) 

T170 The Relation of Nutrition to the De- 
velopment of Necrotic Enteritis in 
Swine (34) 

T171 A Study of Three Methods of Research 
in Home Management (34) 
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Single Copies Free — See Page 156 

T172 An Electrical Resistance Method foi th« 
Continuous Measurement of Soil Idois 
ture Under Field Conditions (S^) 

T173 A Study of Some Factors Affectinn the 
Efficiency of Encarsia Formosa Gahan 
an Aphelinid Parasite of the Green 
House White Fly, Trialeurodes Vapor 
ariorum (Westw.) (3#) 

T174 The Development of Mold on Cold Stor- 
age Eggs and Methods of Control (Si) 
T17S Landform Types (3^) 

T176 The Detection, Distribution and Mobility 
of Certain Elements in the Tissues of 
Plants Growing Under Different Con- 
ditions as Determined by the Spectro- 
graphic Method (St) 

T177 Studies in Brucellosis (10<f) 

T178 Studies on Soil Actinomycetes in Relatioti 
to Potato Scab and Its Control (5^) 


MEMOIRS 

Vr2 Studies of Osteoloify and Myology of 
the Beaver— a copy. No frer 
copies.) 

\f? Studies on the Trematode Parasites of 
Ducks in Michigan with Spenal Ref 
erence to the Mallard (lS(f) 

QUARTERLY BULLETINS 

Vol 21, No. 1. August 1938 
Vol. 21, No. 4, May 1939 
Vol. 22. No. 4, May 1940 
Vol. 23, No. 3, February 1941 
Vol. 24, No. 1, August 1941 
*Vol. 24, No. 2, November 1941 


4.H CLUB 

The 4-H Club Bulletins are special subject 
bulletins pr^ared fur leaders and members of 
Michigan 4-n Clubs. Copies of these bulletins 
for the use of 4-H Hubs may be secured from 
the office of your County Agricultural Agent. 

For individuals other than members of Mxchxaau 
4-H Clubs, there U'tll be a charge on all Club 
bulletins with the exception of H12 (Sinale rnp%e\ 
free t 


Proj 


t (Wood Work) 
^ ISdeaoh, 


Potato Club Work IM 
Michigan 4-H Bean Clubs lOf 
Pig Club Manual 10# 

Corn Club Work 10# 

The Well-Dressed Girl in Cotton, 
ect I 10# 

Summer Wardrobe 10# 

The Summer Costume 10# 

The 4-H Girl in Wool 10# 

4-H Canning 10# 

Hlla Handicraft Club Work 
Hllb Handi^aft Qub Work, 

Advanced 

Hllc Handicraft Club Work, 

Advanced 

4-H ^hool Lunch Clubs (10#) 

4-H Dairy Club Manual 10# 

Michigan 4-H Forest Rangers 
Forest Warden's Handbook IO 0 
Farm Electricity for 4-H Clubs 10# 

Wood Identification for 4-H (^ubs 10# 
Health 10# 

Conservation Program for Michigan 4-H 
Clubs 10# 

4-H Food Preparation, Project I— Break 
fast 10# 

H30a 4-H Food Preparation, Project IT ■ 
Luncheon and Supper 10# 

Forest Fire Study tor 4-H Clubs 
(First year) 10# 

Forest Fire Study for 4-H Gubs 
(Second year) 10# 

4-H Food Preparation, Meal Planning 
Project III— Dinner 10# 

Soil Conservation Program 10# 

4-H Garden Club Suggestions 10<* 
Advanced 4-H Canning 10# 

4-H Pheasant Propagation Management 
Project 10# 

Electrical Projects for 4-H Clubs 10# 

4-H Sheep Club Manual 10# 

4-H Colt Club Manual 10# 

Michigan Deer Herd 10# 

Soil, Conservation for 4-H Club.« lOe 
The 4-H Club Entertains 10# 

The Girls Room 10# 

The 4-H Club Boy -His Health - His 
Clothes — His Manners 10# 

4-H Club Baking Project 10# 

Wildflower Project (Outline for 4-H 
Clubs) 5c 

H48 4-H Club Flower Gardening Project 10# 


H2 

H3 

H5 

H7 

H9a 

H9b 

H9e 

H9d 

HIO 


H12 

H17 

H19 

H24 

H25 

H26 

H28 

H29 

H30 


H31 

H31a 

H32 

H33 

H34 

H3S 

H36 

H37 

H38 

H39 

H40 

H41 

H42 

H43 

H44 

H45 

H46 
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